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ABSTRACT 
 
Chinese students’ noticeable achievements in mathematics generate considerable 
interest in understanding their attitudes towards mathematics. However, less is 
known about Chinese students’ math-gender stereotypes (SMGS) and relationships 
between students’ attitudes towards mathematics (SATM) and their math-gender 
stereotypes. In this study, the data were collected through questionnaires (100 for 
pilot study and 500 for main study) and interviews (1 focus-group interview for pilot 
study and 9 focus-group interviews for main study) from two primary schools in 
Chengdu-China to develop further understandings of: 1) gender and year levels based 
similarities and differences in SATM, 2) gender and year levels based similarities and 
differences in SMGS, and 3) the relationship between SATM and SMGS. Non-
parametric statistics were used to analyse quantitative data while qualitative data 
were analysed thematically. Particularly, the relationships between SATM and SMGS 
were explored from the stereotype threat perspective and the resilience perspective. 
Generally, both boys and girls from senior primary levels share positive attitudes 
towards mathematics. However, some questionnaire and interview data revealed 
gender differences that slightly more boys held positive attitudes than girls. Since 
different patterns for some items appeared in Year 5, relatively high attention should 
be paid to this year level when considering SATM. Anti-traditional stereotypical views 
that boys and girls can do mathematics equally well, or even that girls can do it better 
were widely shared among both boys and girls, particularly for math-related problem 
solving. Interview data further revealed that boys held stronger traditional 
stereotypical views on mathematics learning. The higher the year level, the stronger 
the traditional stereotypical views that students held. Interview data revealed 
consistent results that the higher the year level, the more the mathematics talents 
were emphasised. Since changes of SMGS also appear at Year 5, this year level, again, 
needs to pay extra attention when considering SMGS. The combination of findings 
from SATM and SMGS revealed the significance of Year 5. Therefore, this study would 
recommend further research on this year level to uncover the potential patterns of 
SATM and SMGS. Lastly, the relationships between SATM and SMGS confirm the 
 VIII 
 
significance of gender equity in mathematics education. A gender equity view on 
mathematics correlates with students’ positive attitudes towards mathematics, while 
the traditional stereotype correlates with students’ negative attitudes towards 
mathematics. Such correlations provide clear evidence that a gender equity view is 
beneficial for both boys and girls to develop positive attitudes towards mathematics. 
This is why we need to consistently work on gender equity in mathematics education. 
This study is part of a growing body of affect research on mathematics education, 
which will contribute to future research on SATM, SMGS, and relationships between 
SATM and SMGS. 
CHAPTER ONE: INTRODUCTION 
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CHAPTER ONE: INTRODUCTION                                                                  
1.1 Background 
The pioneering studies on attitudes towards mathematics were initiated in the 1950s 
by Oliver (1953). However, there has been no consistent understanding of students’ 
attitudes towards mathematics (SATM) due to different cultural and social contexts, 
educational policy, theoretical frameworks and research methodologies (Di Martino 
& Zan, 2015). Recently, the Organisation for Economic Co-operation and 
Development (OECD) initiated re-discussion of “Chinese Mathematics Tigers” based 
on results of students from mainland China in the Programme for International 
Student Assessment (PISA). The results of PISA 2012 revealed that Shanghai-China, 
and three Chinese jurisdictions including Hong Kong, Macao and Chinese Taipei 
outperformed many other nations in the top 10 list (see Table 1.1).  Three new cities 
from mainland China: Beijing, Jiangsu and Guangdong participated in PISA 2015. 
There is a growing interest in learning how Chinese students perform in this 
international assessment. Why do Chinese students achieve such high mathematics 
scores? What are the main non-cognitive factors contributing to this result? What are 
their attitudes towards mathematics? What beliefs do they have in the relationship 
between gender and mathematics? Since constructing students’ positive attitudes 
and emotional-feelings during the mathematics learning process is one of the three 
main learning goals in mathematics curriculum revolution in basic education (Ministry 
of Education of People’s Republic of China, 2011), these concerns raise SATM and 
students’ math-gender stereotypes (SMGS) as a priority. 
Table 1. 1 The mathematics results of PISA 2012 and 2015 
PISA 2012* PISA 2015** 
City Score City Score 
Shanghai (China) 613 Hong Kong (China) 548 
Hong Kong (China) 561 Macao (China) 544 
Chinese Taipei 560 Chinese Taipei 542 
Macao (China) 538 B-S-J-G (China)*** 531 
OECD Average 494 OECD Average 490 
*The data of Chinese mathematics results in PISA 2012 are from “PISA 2012 Results in Focus: What 15-
year-olds know and what they can do with what they know”. 
** The data of Chinese mathematics results in PISA 2015 are from “PISA 2015 Results in Focus”. 
***B-S-J-G (China) refers to four PISA-participating cities in China: Beijing, Shanghai, Jiangsu and 
Guangdong. 
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Gender differences in attitudes towards mathematics have been widely researched 
since the turning-point study done by Fennema and Sherman (1977b). This study 
shifted the research lens from biological determination to the social perspective to 
explore affective factors related to gender differences in mathematics achievements. 
Decades later, research in the contexts of Australia and New Zealand showed a 
tendency towards narrowing, even disappearing, gender differences in mathematics 
achievement and affect (Forgasz, Leder & Vale, 2000), but gender differences 
deserved continuing attention and investigation because of the tendency of the 
gender gap to re-emerge (Vale, Forgasz & Home, 2004). However, for most countries, 
gender differences in mathematics still persist. Following this trend, year level 
differences in attitudes towards mathematics were explored in multi-cultural 
contexts with fruitful but inconclusive results. 
Attitudes, as the term was originally used in social psychology, was rarely given 
explicit definition in pioneering studies (Hannula et al., 2016). Even recently, debates 
about the definition of attitudes towards mathematics from social and psychological 
perspectives still exist in the literature. The view of defining attitudes based on 
research questions and contexts became the way of positioning, namely a working 
definition of attitudes in each individual study (Daskalogianni & Simpson, 2000). 
Therefore, attitudes towards mathematics consisted of particular scales including 
confidence, enjoyment, motivation, value, anxiety, self-efficacy, self-concept, etc. 
These scales interact with each other, simultaneously; they influence and are 
influenced by other issues related to mathematics learning such as achievement, 
performance and participation (Forgasz, Leder, Mittelberg, Tan & Murimo, 2015; Vale, 
2010). On the other hand, research on the relationship between SATM and 
achievements (e.g., Hammouri, 2004; Schreiber, 2002; Skaalvik & Skaalvik, 2006), 
SATM and participations (e.g., Crombie et al., 2005; Canada, 2011; Watt et al., 2006), 
and attitudes towards STEM-related courses and careers choices (e.g., Van Langen et 
al., 2006; Thomson, 2014) demonstrated the vital role that attitudes play in the 
mathematics learning process. 
Therefore, this study aims to explore gender and year level differences and 
similarities of SATM and SMGS, as well as the relationship between SATM and SMGS. 
CHAPTER ONE: INTRODUCTION 
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This study is multi-disciplinary in nature as it involves mathematics education and 
social psychology.  
1.2 Research Questions 
This study explores SATM and their math-gender stereotypes (SMGS) and aims to 
answer the following questions:  
Research Question 1: What attitudes towards mathematics do boys and girls have and 
how do their attitudes change among year levels? 
Research Question 2: What math-gender stereotypes do students have in terms of 
gender and year levels?  
Research Question 3: What is the relationship between SATM and SMGS? 
1.3 Significance 
Limited studies on attitudes towards mathematics were documented with 
participants from mainland China (Ding, Pepin & Jones, 2015). This study collects data 
from primary schools in Chengdu, the capital city of Sichuan Province located in the 
middle of China. My secondary mathematics teaching experiences in Chengdu 
encouraged me to explore primary SATM, because of its far-reaching influences on 
students’ future study and career pathways in math-related fields. There were limited 
studies applying instruments specifically crafted for students from mainland China, 
since many research instruments about attitudes towards mathematics were created 
in English and utilised in English-speaking countries such as The Math and Me Survey 
(M&MS: Adelson, 2006), The Mathematics and Technology Attitudes Scale (MTAS: 
Barkatsas, 2005; Pierce et al., 2007), The Fennema-Sherman Mathematics Attitude 
Scales (Fennema & Sherman, 1976), The Modified Fennema-Sherman Attitude Scales 
(Doepken, Lawsky, & Padwa, 2004), and Abbreviated Math Anxiety Scale (AMAS: 
Hopko, Mahadevan, Bare, & Hunt, 2003). Furthermore, the definition of Attitude in 
these study tools varied based on the underpinning methodologies, research contexts 
and design. For this study, a set of instruments including questionnaire and semi-
structured interview guidelines for Chinese context were developed after the pilot 
study analysis. 
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Furthermore, this study explores two main concepts – SATM and SMGS. Attitudes 
refer to how students think about mathematics/mathematics learning, while math-
gender stereotypes refer to how students consider the relationship between gender 
and mathematics/mathematics learning. Exploring the relationship between these 
two concepts could reveal to what extent students’ self-stereotypes influence their 
attitudes towards mathematics and vice versa. Thus, this study could potentially 
make up the geographical distribution gap by collecting data in Chengdu, extend the 
understanding of Chinese primary SATM, craft a set of instruments suitable for 
Chinese contexts, and interpret Chinese SMGS, and the relationship between SATM 
and SMGS.  
1.4 Thesis Outline 
This thesis has five chapters. In chapter 1, an introduction to the research topic and 
presents the background, research questions, significance and thesis outline will be 
presented. In chapter 2, critical reviews of literature on students affect in 
mathematics education in terms of SATM and SMGS are discussed. Chinese learners’ 
paradox in mathematics education, influencing theoretical frameworks of affect in 
mathematics education in different periods and the affective constructs for this study 
are discussed. Studies on Chinese SATM and Chinese mathematics results of PISA 
2012 are reviewed, and followed with discussion of two analytical perspectives and 
the conceptual framework for this study. In chapter 3, the research methodology and 
the research design are described. This chapter outlines the process of finalising 
instruments (both questionnaire and interview guidelines) followed with research 
timeline. In chapter 4, the findings are presented. SATM and SMGS are investigated 
from three aspects – gender, year levels and interaction of gender and year levels. 
The relationships between SATM and SMGS are explored through the lens of the 
stereotype threat perspective and the resilience perspective. The last chapter 
contains the summary of findings and discussions, potential contributions, 
implications, limitations, future directions and conclusions. 
CHAPTER TWO: LITERATURE REVIEW 
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CHAPTER TWO: LITERATURE REVIEW 
The results of the Programme for International Student Assessment (PISA) revealed 
Chinese students’ top-ranked achievements in mathematics in international contexts, 
while less is known about students’ attitudes towards mathematics (SATM) and how 
their attitudes differ/change among year levels. Further, much less is known about 
students’ math-gender stereotypes (SMGS) and how they consider the relationship 
between gender and mathematics.  This chapter reviews the existing studies on 
relevant topics and figure out the potential gap existing in the literature. The 
literature pertaining to affect research on mathematics education is critically 
examined in the following section. Since the study on SATM and SMGS is part of 
growing research on affect in mathematics education, research on different facets of 
student affect in mathematics education is reviewed, with the Chinese learners’ 
paradox, theoretical frameworks of affect in mathematics education and the affective 
constructs for this study. Then, research on SATM and SMGS are reviewed, and 
followed with discussion of two analytical perspectives. Lastly, the conceptual 
framework for this study is presented. 
2.1 Facets of Student Affect in Mathematics Education 
Research on affect in mathematics education began from the assumption that both 
cognitive and non-cognitive factors are involved in the mathematics learning process 
(Hannula et al., 2016). Sometimes, non-cognitive factors even play predominant roles 
(Di Martino & Zan, 2015). This section discusses Chinese learners’ mathematics 
learning paradox. The key theoretical frameworks in different periods are 
summarised to present the bigger picture of this research field. The mathematics 
framework of PISA 2012 is emphasised with more discussion, and the conceptual 
framework for this study is established. 
2.1.1 Chinese Learners’ Paradox in Mathematics Education 
The results of 2012 PISA reignited the discussion about the “Chinese Learners’ 
Paradox” (Ding, Pepin & Jones, 2015). According to Huang and Leung (2004), the 
paradox refers to the fact that Chinese students can make high mathematics 
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achievements in a learning environment “which is perceived to be unfavourable to 
students’ learning (p. 375)”. Much earlier, Watkins and Biggs (1996) identified 
Chinese learners’ “paradoxical phenomenon”; that they have “large classes, 
expository methods, relentless norm-referenced assessment, and harsh classroom 
climate, yet they out-performed Western students at least in science and 
mathematics, and have deeper meaning-oriented approaches to learning” (p. 3). How 
can Chinese students out-perform other nations in such unconducive classroom 
conditions? The concept of “resilience” was highlighted as one attribute for this result 
by an OECD official, who praised the “resilience” of Chinese students to succeed 
regardless of “tough backgrounds” (OECD, 2010, p. 3). 
Additionally, cultural belief was claimed to be a significant factor when considering 
Chinese students’ mathematics learning (Li, 2004). As Andreas Schleicher, the division 
head and coordinator of the OECD PISA, observed, “in China, the idea is so deeply 
rooted that education is the key to mobility and success” (Coughlan, 2012). Because 
of the close relationship between the characteristic of resilience and cultural belief, 
Chinese students developed incredible capability of resilience in such “ineffectual” 
learning environments. There is a widely accepted saying in Chinese learning 
philosophy that “practice makes perfect” (Huang & Leung, 2004). Most Chinese 
students take the responsibility by themselves and attribute their success to efforts 
and hard work (Coughlan, 2012). However, being capable at, and liking, mathematics 
were not always positively correlated. The studies conducted by Pepin (2011) and 
Ding et al. (2015) confirmed that the combination of the statements: “I like maths but 
I can’t do maths” and “I can do maths but I dislike maths” were not rare. Similar 
correlations also appear between liking for and usefulness of mathematics, in that the 
types of mathematics problems that Chinese primary students consider interesting 
are not always considered useful by them and vice versa (Zhang, Seah & Song, 2013). 
Therefore, a number of Chinese educators paid close attention maintaining and 
promoting positive mathematics learning cultures in schools (Ding et al., 2015). SATM 
are highlighted within this agenda. According to Mathematics Curriculum Standards 
of the Compulsory Education (Ministry of Education of People’s Republic of China, 
2011), Year 4 to Year 6, as upper primary levels, required students to achieve certain 
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dispositions of and attitudes towards mathematics, which included motivation to 
participate in mathematics-related activities, self-belief of learning mathematics well 
and solving mathematics problems, awareness of mathematics value, and 
mathematics behaviours (p. 13). 
In China, one of the contemporary challenges in school education is to “ensure the 
positive attitudes towards learning within an intensive examination-driven culture in 
schools” (Ding et al., 2015, p. 158). Assessments should not only emphasise 
mathematics learning outcomes but also learning processes (Ministry of Education of 
People’s Republic of China, 2011, p. 3). The mathematics curriculum aims include the 
outcome aims referring to “understanding” (了解), “comprehending” (理解) and 
“mastering” (掌握), and the process aims referring to “experiencing” (经历), 
“practicing” (体验) and “exploring” (探索). Both outcome and process aims are 
reflected in four main aspects – “knowledge and skills” (知识技能), “mathematical 
thinking” (数学思考), “problem-solving capability” (问题解决) and “disposition and 
attitudes” (情感态度) (p. 4). Within this framework, SATM is highlighted as “actively 
participating mathematics activities; cultivating curiosity; developing positive 
attitudes towards and enjoyment of mathematics; establishing confidence; valuing 
mathematics; building up the capacity of diligence, independent thinking, 
cooperation, and reflection” (p. 9). In summary, affective issues are emphasised in 
both learning outcome and learning process in Chinese mathematics education 
agenda. 
The Chinese learners’ paradox in mathematics education still exists. Although Watkins 
and Biggs (1996) identified the “paradox phenomenon” in China (see above), they 
also supported the prevalent misconception and stated “any paradox would exist only 
if Chinese learners had been badly taught, and as far as the teaching we have visited 
in mainland China and some Hong Kong classrooms is concerned, that is simply not 
true” (Biggs & Watkins, 2001, p. 290). This study aims to develop deeper 
understanding of the Chinese learners’ paradox in mathematics education from the 
perspective of SATM. The key theoretical frameworks of affect in mathematics 
education in different period are reviewed in the following section. 
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2.1.2 Theoretical Frameworks of Affect in Mathematics Education 
The debates about affect in mathematics education started from the understanding 
of Attitudes towards Mathematics. Di Martino and Zan (2015) summarised there are 
three critical issues related to this concept: 1) The object that attitudes are oriented 
towards – mathematics; 2) Whose attitudes? Students’, pre-service or in-service 
teachers’, parents’, or more generally adults’ attitudes? 3) The most significant aspect 
– the construct of attitudes. However, Vale and Bartholomew (2008) found that the 
majority of studies on mathematics education, particularly gender and mathematics, 
did not state their theoretical framework explicitly. The following sections trace the 
development of theoretical frameworks of affect in mathematics education, and 
discuss the subsequent debates centred on the key frameworks in each period. 
The 1960s and 1970s: Mathematics Anxiety and Attitudes towards Mathematics 
The pioneering studies on attitudes towards mathematics appeared in the 1950s. One 
of the earliest articles explored pre-service elementary-school teachers’ attitudes 
towards arithmetic (Dutton, 1951). Through reviewing studies in these decades, Zan, 
Brown, Evans and Hannula (2006) claimed there were two key foci in mathematics 
education research on affect – “Mathematics Anxiety” and “Attitudes towards 
Mathematics”. In the early stage, mathematics anxiety was mainly measured by 
Mathematics Anxiety Rating Scale (MARS: Richardson & Suinn, 1972), and the 
negative relationship between mathematics anxiety and achievements/performance 
was widely confirmed (Gaudry & Spielberger, 1971; Sepie & Keeling, 1978; Small, 
Avila, Holtan & Kidd, 1966). Attitudes towards mathematics were most widely 
explored by using Fennema-Sherman Mathematics Attitudes Scales (Fennema & 
Sherman, 1976). Although gender differences might not have been obvious among 
young children learning mathematics, male superiority was evident when learners 
reached upper primary level (Fennema & Sherman, 1977a). A study on American high 
school students (Fennema & Sherman, 1977b) marked the turning point in research 
on gender differences in mathematics education, shifting the research lens from 
biological determination – inheritance of quantitative ability (Stafford, 1972) – to 
societal stereotyping of the learning and use of mathematics as masculine. However, 
there were some critiques on these pioneering studies. For instance, McLeod (1987) 
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raised a concern about the use of statistical methodology without a specific theory 
and an explicit definition of the construct. 
The 1980s and 1990s: The Tripartite Model by McLeod (1992) 
In this period, researchers critiqued the limitation of pioneering studies, highlighted 
the significance of clarifying concepts, constructs and theoretical frameworks, and 
initiated the methodology beyond statistical analysis. As a turning point in research 
on attitudes towards mathematics, and more generally affect in mathematics 
education, the publication Affect and Mathematical Problem Solving: A New 
Perspective edited by McLeod and Adam (1989) made theoretical foundations a 
priority. In the context of research on mathematical problem solving, McLeod (1992) 
made an important contribution to this field – a tripartite model. He identified three 
main concepts (Beliefs, Attitudes and Emotions) in this model based on a dimension 
of decreasing stability and increasing intensity. Later, DeBellis and Goldin (1997) 
added a fourth element: Values, into this model, but argued that this element did not 
follow the order of a single stability and intensity dimension. Although McLeod’s work 
ushered in a new period of research on affect in mathematics education (Zan, Brown, 
Evans & Hannula, 2006), it still had problems in defining attitudes. Hannula (2011) 
criticised it, claiming that “probably the most problematic concept in McLeod’s 
framework is attitudes” (p. 38), since attitudes was typically defined as including 
cognitive (beliefs), affective (emotions), and conative (behaviour) dimensions (Hart, 
1989; Leder, 1992b; Ruffel et al., 1998) while McLeod’s tripartite model distinguished 
attitudes from beliefs and emotions. Debates about the appropriate definition of 
attitudes led to methodological innovation from a quantitative approach to a 
narrative approach (Zan et al., 2006). Later, in 2010, the concept of knowledge was 
brought into research focus. The distinction between knowledge and beliefs and their 
relationship to emotion were clarified (Beswick, 2010), which enriched the 
subsequent understanding of the Tripartite Model. 
The 2000s: The Three-dimensional Model for Attitude (TMA Model: Zan & Di Martino, 
2007) 
In the 2000s, the narrative approach became popular in affect research, since it can 
centre respondents instead of the researchers’ hypothesis. Zan and Di Martino (2007) 
collected 1662 anonymous autobiographical narratives entitled “Maths and Me: My 
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relationship with maths up to now” in the context of an Italian National Project. 
According to the grounded-theory approach (Glaser & Strauss, 1967), they analysed 
the data and identified three main dimensions, namely the Three-dimensional Model 
for Attitude (TMA Model): Emotional Dispositions towards Mathematics, Perceived 
Competence in Mathematics and Vision of Mathematics. The constructed 
characterization of SATM was directly linked to their real experiences and, above all, 
a more comprehensive definition of negative attitudes was made through this Model 
(Di Martino & Zan, 2010). Based on TMA Model, Pepin (2011) built up the theoretical 
framework to investigate Norwegian and English SATM. The corresponding narrative 
questionnaire included three open-ended questions: “I like/dislike mathematics, 
because …” (Emotional Dispositions); “I can/cannot do mathematics, because …” 
(Perceived Competence); and “Mathematics is …” (Vision of Mathematics) (p. 545). 
Later, this framework was applied to students from lower secondary schools in 
Shanghai-China, coming up with interesting findings (Ding, Pepin & Jones, 2015). It is 
important to note that there was a similar diversity of definition of disposition and 
attitude in this period, and these two terms were sometimes even used 
interchangeably in the research (Beswick, Watson & Brown, 2006). 
The 2010s: PISA Mathematics Framework 
The Programme for International Student Assessment (PISA) is a worldwide study 
held triennially by the Organisation for Economic Co-operation and Development 
(OECD) to explore what 15-year-olds know and what they can do with what they 
know in terms of reading, mathematics and science. It was first performed in 2000. So 
far, only PISA 2003 and PISA 2012 assessed mathematics as the main area of focus. 
This section focuses on the most recent assessment – PISA 2012 mathematics 
framework. Attitudes towards mathematics were investigated as part of 
mathematical proficiency in this framework (OECD, 2013a). 
Consistent with the tripartite model (McLeod, 1992), PISA 2012 emphasised that 
students’ beliefs, attitudes and emotions play important roles in “their interest and 
response to mathematics in general, and their employment of mathematics in their 
individual lives” (OECD, 2013a, p. 42).  Combining this focus with PISA’s fundamental 
purpose to determine what 15-year-olds can do with what they know, the core of 
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PISA 2012 was to develop students’ positive attitudes, emotions, and self-related 
beliefs towards mathematics to make them successfully use the mathematics they 
know, and to learn more mathematics for both personal and social benefits (OECD, 
2013a). Within this point of view, two main areas within SATM were measured: 1) 
Interests in mathematics; 2) Willingness to engage in mathematics. Specifically, the 
concept of interest in mathematics related to students’ current and future activities 
including whether they perceived the usefulness of mathematics in real life, their 
intentions to study advanced mathematics, and their intentions to choose math-
oriented careers. On the other hand, students’ willingness to do mathematics 
included emotions of motivation and anxiety, and self-related beliefs of self-concept 
and self-efficacy (OECD, 2013a, p. 42). Referencing self-determination theory (Ryan & 
Deci, 2009) and expectancy-value theory (Wigfield, Tonks & Klauda, 2009), PISA 
distinguished two forms of motivation to learn mathematics – enjoyment of/interest 
in mathematics, and perceived usefulness of learning mathematics (OECD, 2013c, p. 
72). 
The mathematics framework of PISA 2012 provided clear definition for self-concept, 
self-efficacy, anxiety, intrinsic and instrumental motivation. Mathematics self-concept 
referred to students’ beliefs in their own mathematics abilities, while mathematics 
self-efficacy described the extent to which students believe in their own ability to 
solve specific mathematics tasks (OECD, 2013b). Mathematics anxiety referred to 
students’ feelings of stress and helplessness when dealing with mathematics (OECD, 
2013b). The emotions of motivation included intrinsic and instrumental motivation to 
learn mathematics (OECD, 2013c). These two factors measured “whether students 
enjoy mathematics and work hard in mathematics because they enjoy the subject, 
and whether they believe mathematics is important for their future studies and 
careers” (OECD, 2013c, p. 65). In summary, according to the PISA mathematics 
affective framework, there were five main attitudinal variables – self-concept, self-
efficacy, anxiety, interest and instrumental motivation (Thomson, 2014).  
2.1.3 The Affective Constructs for This Study 
Based on three critical issues (concept of mathematics, whose attitudes towards 
mathematics and constructs of attitudes) summarised by Di Martino and Zan (2015) 
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(see 2.1.2), mathematics in this study refers not only to the subject that students 
learn at school but also, in general, any situations related to mathematics learning, 
mathematics application and mathematics itself. For Attitudes itself, this study does 
not follow the simple dichotomy method of definition that describes attitudes in 
terms of positive or negative feelings, associated with mathematics (Di Martino & Zan, 
2015; Hannula et al., 2016). In order to address the research questions, this study 
follows the multidimensionality of constructs (Daskalogianni & Simpson, 2000).  From 
the macro perspective, there are two main foci – SATM and SMGS. From the micro 
perspective, the SATM scale consist of Mathematical Self-Perception (SP) including 
Self-Efficacy (SE), Self-Concept (SC) and Confidence (C), Mathematical Motivation (M) 
including Enjoyment (E) and Usefulness (U), and Mathematical Anxiety (A); SMGS 
scale is originally designed with no sub-scale but analysis of pilot study data informs 
two sub-scales – Traditional Stereotype (TS) and Anti-Traditional Stereotype (ATS) 
(see Figure 2.1). 
 
 
 
 
 
 
 
Figure 2. 1 The affective constructs of SATM and SMGS 
*Confidence is deleted after analysis of pilot study data (see 3.4.3) 
**Traditional Stereotype and Anti-Traditional Stereotype are added as sub-scales within SMGS after 
analysis of pilot study data (see 3.4.3) 
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Students’ Attitudes towards Mathematics (SATM) 
Attitude is a term that comes from the context of social psychology, but this construct 
has never been clearly defined (Allport, 1935). In the field of mathematics education, 
the definition of Attitudes towards Mathematics is ambiguous (Di Martino & Zan, 
2001), and so are the affective constructs of this concept. In the early research 
periods, Kulm (1980) pointed out that it was impossible to offer a definition of 
Attitudes towards Mathematics which was suitable for every situation, even if there 
was one: “it would probably be too general to be useful” (p. 358). Therefore, the 
working definition – the definition is functional for problems that researchers pose 
(Daskalogianni & Simpson, 2000), is used for this study. Considering the research 
questions (see 1.2) and referencing the PISA 2012 mathematics framework, the 
concept of Attitudes towards Mathematics is defined as students’ dispositions and 
emotions, and self-related beliefs when dealing with mathematics and getting 
involved in mathematics-related activities. Within this agenda, SATM consists of three 
main scales: Mathematical Self-Perception situated within self-related beliefs, 
Mathematical Motivation and Mathematical Anxiety situated within dispositions and 
emotions. The following sections justify the appropriateness of such constructs, 
define key terms and describe each sub-scale. 
• Mathematical Self-Perception (SP) 
Mathematical Self-Perception is a person’s perceptions of himself/herself as a 
mathematical learner (Adelson & McCoach, 2011). This definition is situated within 
the view of self-related beliefs including self-efficacy, self-concept and confidence. 
The definition of self-efficacy is constructed based on previous understandings 
including the definition by the PISA 2012 mathematics framework (OECD, 2013b), 
Bandura (1977, 1994 & 1997), and Pastorelli and colleagues (2001). The concept of 
self-efficacy in this study is defined as a person’s belief about his/her capacities to 
solve both pure and applied mathematical problems. Because of few distinctions 
between self-efficacy and self-concept (Valentine, DuBois & Cooper, 2004), these two 
notions are considered with high correlations (Skaalvik & Skaalvik, 2006). As a 
combination of definition by the PISA 2012 framework (OECD, 2013b), Gecas (1982) 
and Rosenberg (1979), self-concept is defined as a person’s conception of his/her 
knowledge and ability to be competent in mathematics. Referring to Fennema and 
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Sherman’s (1976) definition, confidence is defined as a person’s confidence in his/her 
ability to learn and perform well on mathematical tasks.  
Unlike many existing studies only including self-efficacy and self-concept in self-
perception (e.g. Adelson & McCoach, 2011; Skaalvik & Skaalvik, 2006), this study 
includes confidence as a third sub-scale. The inclusion of confidence creates a more 
comprehensive notion of mathematical self-perception. Although confidence is 
treated as a separate scale in attitudes in some studies (e.g., Mohamed & Waheed, 
2011; Meelissen & Luyten, 2008), its subtle differences from self-efficacy and self-
concept extend the meaning of self-perception. Particularly, self-efficacy emphasises 
students’ belief about their capability to solve mathematical problems. Self-concept 
emphasises students’ belief that they are competent in mathematics learning 
currently. Confidence focuses on students’ belief about their capacity to perform well 
in future mathematics learning. This conception of confidence refers to one’s positive 
attitudes towards their future mathematics performance and learning process. 
• Mathematical Motivation (M) 
Motivation refers to attitudinal indicators that direct an individual’s certain 
behaviours (Elliot & Covington, 2001). The concept of Mathematical Motivation is 
generated from its broader psychological conception and narrows down as the scale 
within students’ attitudes towards a certain subject – mathematics. Generally, there 
are two categories – intrinsic and extrinsic motivation. Mathematical intrinsic 
motivation is driven by the perceived interest in and enjoyment of mathematics, 
while extrinsic motivation comes from external influences including parents, teachers 
and peers, as well as the perceived usefulness of mathematics. Referencing PISA 2012 
(OECD, 2013c), this study sheds light on two representative factors within 
mathematical motivation – enjoyment and usefulness. 
Few studies explicitly demonstrates the inclusion relation between mathematical 
motivation and enjoyment/usefulness, but implicit references to this relationship 
were made. For instance, Watt, Eccles and Durik (2006) indirectly referred to intrinsic 
motivation as the concept including interest in and liking for mathematics. In their 
instruments, “the scale intrinsic value” included items such as “How much do you like 
math”, “How interesting do you find maths” and “How enjoyable do you find maths” 
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(p. 647-648). Martinot and Désert (2007) considered academic intrinsic motivation as 
the enjoyment of school learning without external rewards. Extrinsic motivation is a 
broader concept that includes usefulness of mathematics. Referring to instrumental 
motivation in the PISA 2012 mathematics framework, this study only investigates 
usefulness in the scope of extrinsic motivation. In summary, enjoyment, as part of 
intrinsic motivation, and usefulness, as part of extrinsic motivation, are explored in 
the concept of motivation. 
Enjoyment is the degree to which a person enjoys and is interested in doing 
mathematics, which encourages him/her to conquer challenges and difficulties during 
the process. According to Adelson and McCoach (2011), enjoyment of mathematics is 
the extent to which a person takes pleasure when dealing with mathematics. It can 
encourage students to use self-regulatory strategies (Pintrich & Zusho, 2002), exert 
more effort and persist longer when they are being challenged (Stipek, 2002). This is 
why enjoyment of mathematics can be seen as one representative indicator of 
intrinsic motivation (Stipek, 2002).  
Synthesising existing definitions of mathematics usefulness (e.g. Adelson & McCoach, 
2011; Eccles & Wigfield, 2002; Fennema & Sherman, 1976), usefulness in this study is 
a person’s belief about the practical use of mathematics and the potential 
relationship with his/her future. Students are more encouraged and motivated to 
participate, learn and practice mathematics, if they perceive mathematics to be 
useful (Pajares & Miller, 1994). “Whether or not students develop a sense of valuing 
mathematics” in the primary and beginning of secondary school years can have far-
reaching and “profound effects on students’ future plans and potential career 
trajectories” (Anderman, Eccles, Yoon, Roeser, Wigfield & Blumenfeld, 2001, p. 77). 
Thus, usefulness of mathematics is one of the significant extrinsic factors that can 
motivate students to pursue further mathematical learning and get involved in 
mathematics-related careers. 
• Mathematical Anxiety (A) 
Anxiety, as a negative scale within attitudes towards mathematics, is one of the 
key attitudinal variables (Dowker et al., 2012; Baloglu & Kocak, 2006; Jain & 
Dowson, 2009), which has particularly significant impacts on mathematics 
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performance and achievement (Miller & Bichsel, 2004). Based on the definition of 
Mathematics Anxiety Scale (Fennema & Sherman, 1976) and Mathematics Anxiety 
Construct in PISA 2012 (OECD, 2013b), mathematical anxiety in this study is defined 
as students’ psychological reactions including feelings of stress, nervousness and 
helplessness when dealing with mathematics. Early in 1968, Lang suggested that 
mathematical anxiety, to some extent similar to phobia, could impact individuals 
from three independent aspects – physiological reactions, psychological reactions and 
behaviour. However, mathematical anxiety in this study does not intend to measure 
physiological reflections such as bodily symptoms and behaviour relating to doing 
mathematics but only psychometric aspects. 
Students’ Math-Gender Stereotypes (SMGS) 
The math-gender stereotype is a person’s consideration of the relationship between 
gender and mathematics including traditional stereotypes and anti-traditional 
stereotypes. It is originally designed with no sub-scale, but analysis of pilot study data 
reveals it is necessary to distinguish two sub-scales – the Traditional Stereotype (TS) 
and the Anti-Traditional Stereotype (ATS). The traditional stereotype, namely 
negative stereotypical views towards girls, refers to the conception that males are 
more superior and competent than their female counterparts in mathematics 
(Forgasz, Leder & Tan, 2014; Forgasz & Leder, 2015; Passolunghi, Ferreira & 
Tomasetto, 2014). This societal notion could greatly influence females, both explicitly 
and implicitly, by impairing their mathematics performance (Quinn & Spencer, 2001; 
Spencer, Steele & Quinn, 1999), mathematical learning ability (Appel, Kronberger, & 
Aronson, 2011) and self-assessment of mathematical ability (Correll, 2001). This 
stereotype results in females placing lower value on mathematical success (Eccles, 
2011) and it even steers females away from learning advanced mathematics and 
choosing math-related careers (Davies, Spencer, Quinn & Gerhardstein, 2002). On the 
other hand, the anti-traditional stereotype refers to the conception that both males 
and females are equally good at mathematics, and that females can even do 
mathematics better. 
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2.2 Research on SATM and SMGS 
This section critically reviews research on SATM and SMGS. Particularly, research on 
Chinese SATM is reviewed in a separate section. The two perspectives used to explain 
the relationships between SATM and SMGS are discussed last. 
2.2.1 Research on Students’ Attitudes towards Mathematics (SATM) 
Research on affect in mathematics education appeared in the 1950s, continuing for 
almost 70 years. Because of different survey instruments, cultural and social contexts, 
participants, sample sizes and theoretical frameworks, definition of these affective 
terms tended to vary among studies. Because of the complexity of inter-relationships 
among these affective factors and their relationships with other relevant issues, these 
attitudinal factors were not independent but to some extent correlated with each 
other. Regardless of varied findings, the significance of SATM was widely confirmed. 
Therefore, in order to discuss and elaborate debates and arguments on this topic, 
studies on SATM are reviewed from the perspectives of gender, year levels, and the 
relationships between SATM and achievement/performance/participation. 
SATM and Gender 
Mathematics, as the fundamental discipline within STEM-based (Science, Technology, 
Engineering and Mathematics) areas, continued to be a male-dominant field (UNESCO, 
2012). Serious study of affect in mathematics education began in English-speaking 
western nations in the mid-1970s (e.g. Fennema & Sherman, 1977b), and then spread 
around the world (Forgasz, Leder, Mittelberg, Tan & Murimo, 2015). In the early 
1990s, Leder (1990) constructed an explanatory model which consisted of key 
learner-related affective variables: confidence, sex-role congruity, perceived 
usefulness of mathematics, and motivational variables, including attributional style, 
learned helplessness, mastery orientation, and fear of success. Through summarising 
previous research into these variables, Leder (1992a) identified gender differences in 
mathematics favoring males. However, recent international performance 
comparisons in the Trends in International Mathematics and Science Studies (TIMSS) 
showed that in some countries, females outperformed males (e.g. Mullis, Martin, Foy 
& Arora, 2012). More recently, the results of PISA 2012 informed that “boys perform 
better than girls in mathematics in only 37 out of the 65 countries and economies”, 
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and “girls outperform boys in five countries” (OECD, 2014a, p. 4). Although girls had 
been catching up with boys in some aspects, the perception that mathematics is a 
male domain: that males are more likely to pursue mathematics studies and to get 
involved in math-related careers, still persisted (Forgasz et al., 2015). 
Gender differences in attitudes towards mathematics have been widely explored 
since the turning point research done by Fennema and Sherman (1977b), which 
found that, among Grade 9 to Grade 12 students, males generally had more positive 
attitudes towards mathematics than their female counterparts, although the 
difference was small. Through secondary analysis of the Australian data in PISA 2012, 
Thomson (2014) claimed that males tended to have stronger mathematical self-
efficacy. Since self-efficacy was the strongest predictor for achievement, it was not 
surprising that male students had higher mathematical achievements (Thomson, 
2014). Consistently, lower mathematics self-concept was found among female 
students. Re-analysing American National Assessment of Educational Progress (NAEP) 
data between 1990 and 2003, McGraw, Lubienski and Strutchens (2006) reported 
that, from a statistical perspective, female students’ mathematical self-concept was 
more negative, although it was found they perceived similar levels of understanding 
of the knowledge taught in mathematics classes with male students. Also, it was 
found that girls showed less confidence than boys, although girls performed better on 
mathematics tests (Crombie, Sinclair, Silverthorn, Byrne, DuBois & Trinneer, 2005; 
Odell & Schumacher, 1998). Researching a group of Dutch students, Meelissen and 
Luyten (2008) found that boys and girls were at the same level of confidence, while 
girls achieved higher mathematics scores; on the other hand, boys were more 
confident when both boys and girls achieved the same scores. Through re-analysing 
and summarising research in Australia and New Zealand, Vale (2008) also confirmed 
that boys outscored girls in mathematical confidence scale. By summarising TIMSS 
2002 and 2003, Vale (2010) stated that among primary students, “boys are 
overwhelmingly more comfortable with mathematics than girls” (p. 126). 
Interestingly, when comparing 7th and 10th graders from Australia and America, 
females enjoyed mathematics more than their male counterparts among Australian 
samples and mathematics was considered gender neutral in both countries (Forgasz, 
Leder & Kloosterman, 2004). 
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Students with strong mathematical motivation showed positive attitudes towards 
mathematics and were more open to learning this subject (Erdem & Genç, 2013). In 
contrast to other studies, they found girls’ motivations were higher than boys, and 
students’ motivation and attitudes towards mathematics were improved from lower 
to higher grades. Generally, males showed more interest in and greater enjoyment of 
mathematics learning. Watt et al. (2006) found that Australian boys expressed their 
liking for mathematics more than girls but there was no gender difference among 
American samples. Vale (2008) uncovered data in some international studies to 
explore the trends of Australian gender equity in mathematics, and claimed male 
students tended to show more enjoyment of and interest in mathematics. Comparing 
Australian mathematics data of PISA 2003 and 2012, Thomson (2014) pointed out 
boys’ score of interest was already significantly higher than the OECD average in 2003, 
which increased dramatically in 2012, while girls’ score was lower than average 
experiencing a very small increase between 2003 and 2012. The result was greater 
gender differences in interest in mathematics. She also found that boys generally 
believed mathematics is and will be more useful in both PISA 2003 and 2012 
(Thomson, 2014). Consistent with the findings of the turning point study (Fennema & 
Sherman, 1977b), Gierl and Bisanz (1995) also discovered that boys viewed 
mathematics as being more useful than girls. 
Generally, females exhibited relatively higher anxiety. However, some studies 
(Baloglu & Kocak, 2006; Gierl & Bisanz, 1995) showed different results. Gierl and 
Bisanz (1995) suggested the existence of different forms of anxiety – mathematics 
test anxiety and problem solving anxiety. No gender difference in certain types of 
anxiety was found. Conversely, Vale (2008) found that mathematical anxiety was the 
only affective variable in which females outscored males in both Australia and New 
Zealand. Similarly, Thomson (2014) also found Australian female students were more 
anxious in mathematics in PISA 2003 and 2012. Specifically, boys’ score of anxiety was 
already significantly lower than the OECD average in 2003, remaining the same in 
2012, while girls’ score was significantly higher than the average, increasing 
significantly in 2012. Consistently, female college students obtained a higher total 
score in the Revised Mathematics Anxiety Scale (Baloglu & Kocak, 2006). When 
Baloglu and Kocak (2006) shed light on different types of anxiety, they claimed that 
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although female students showed higher mathematics test anxiety, male students 
showed higher numerical task anxiety, and no gender differences existed in 
mathematics course anxiety. In summary, males generally showed less anxiety in 
mathematics, but in terms of different types of anxiety, the results became more 
complicated.  
SATM and Year Levels 
The majority of adults’ attitudes towards mathematics are derived from their 
childhood experiences (Sparrow & Hurst, 2010). From very early years, children are 
exposed to the messages about mathematics via toys, the words from their parents 
and teachers, and social media (Adelson & McCoach, 2011). Since mathematical 
learning involves both cognitive and non-cognitive factors (Dowker, Bennett & Smith, 
2012), the affective domain can never be ignored in order to understand children’s 
mathematics learning comprehensively (Walls, 2001). 
Changes of SATM with year levels have been widely explored, but with inconclusive 
results. SATM, to some extent, deteriorated with age from primary to secondary 
school (Wigfield & Meece, 1988). Generally, primary SATM were positive (Dowker, et 
al., 2012). In secondary school, attitudes became negative (Biatchford, 1996). 
Through using open-ended questionnaires, Cao and Forgasz (2006) also found that 
both Chinese and Australian students were consistently less positive as year level 
increased. In contrast, Gierl and Bisanz (1995) found that older students had more 
positive attitudes than their younger counterparts because they placed greater value 
on learning mathematics. Therefore, Meelissen and Luyten (2008) summarised that 
the results of previous studies on SATM with changes of year levels were not 
conclusive. 
Because of the impact of mathematics value, some studies shifted their research lens 
to a more practical perspective – how to make students enjoy and value mathematics. 
Through analysing the interview data in the United States between the 1995 and 
1996 academic years, Kloosterman (1999) emphasised that, in order to improve 
students’ valuing of mathematics, they needed to be exposed to something new – 
that was “what it means to know and do mathematics” (p. 55). Some classroom-
based studies were conducted which practically extended this view. For instance, 
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Hurst (2008) suggested that, in order to engage children in mathematical learning, it 
was necessary for teachers to build a connecting bridge between mathematics and 
children. This bridge was to make mathematics, through different means, relevant to 
children’s real experiences and useful for their daily life. 
The changes of mathematical motivation also have been explored widely. A 
longitudinal study (Gottfried, Marcoulides, Gottfried, Oliver & Guerin, 2007) 
investigated the development of academic intrinsic mathematics motivation in 
American students from childhood to adolescence, and revealed that the intrinsic 
motivation (referring to enjoyment of school learning without any external rewards) 
declined significantly across childhood through adolescence. Their study also 
confirmed that mathematics achievement is a significant contributor to this pattern, 
as statistical results demonstrated that intrinsic motivation is highly relevant to 
previous and subsequent mathematics achievements. This circular relationship 
suggests that motivation and mathematics achievement are highly correlated. 
Research on how students’ mathematical anxiety changes across year levels has 
yielded consistent but interesting findings. A multidimensional study (Jain & Dowson, 
2009) revealed that older students showed more anxiety than younger ones in the 
context of India. The negative relationship between mathematical anxiety and self-
efficacy was also confirmed in this study. Interestingly, this study found that there 
was an increasing tendency of anxiety accompanying the increase of liking for 
mathematics among upper primary school children (Gierl & Bisanz, 1995). Baloglu 
and Kocak (2006) discovered that older college students scored higher in the total 
score of mathematics anxiety. However, when considering the multidimensionality of 
anxiety, the story became more complicated: older college students scored higher in 
the mathematics tests and the course anxiety, but scored lower in the numerical task 
anxiety. Taking gender and year level into account, research findings about affect in 
mathematics education become more complex, interesting and comprehensive. 
SATM and Achievement/Performance/Participation 
There has been overwhelming evidence indicating that affective factors, especially 
SATM, are crucial in understanding gender differences in mathematics achievement, 
performance and participation (Forgasz, Leder, Mittelberg, Tan & Murimo, 2015). 
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Existing studies support the positive relationship between SATM and achievements as 
well as the existence of gender differences in participation. The majority of variance 
in mathematics achievement can be attributed more to affective factors than 
intellectual ones (Suinn & Edwards, 1982). This view is supported by some studies (e.g. 
Hammouri, 2004; Schreiber, 2002; Vale, 2010) by confirming prominent roles of 
affective factors in mathematics achievement and performance. On the other hand, 
SATM influences students’ participation in advanced mathematics courses (Crombie 
et al., 2005), and holds the key to explain the gender differences in such participation, 
regardless of students’ consideration of mathematics as gender-neutral (Vale, 2010). 
A Dutch study (Van Langen, Rekers-Mombarg & Dekkers, 2006) identified that 
affective factors play significant roles in explaining gender differences in choosing 
mathematical courses before entering university. Re-analysing Australian data in PISA 
2003 and 2012, Thomson (2014) pointed out SATM as one of the most significant 
factors to consider if we wish to increase female students’ mathematics achievement.  
He encouraged more females to participate in STEM areas. Therefore, as part of the 
academic achievement and performance process, attitudes do need to be considered 
with particular emphasis (Canada, 2011). 
Self-perception has been widely confirmed to have a strong positive influence on 
mathematics achievement and participation. Skaalvik and Skaalvik (2006) highlighted 
the significance of self-perception as a pre-requisite for subsequent mathematics 
learning and achievement. Students with high mathematical self-perception tended 
to be more diligent and persistent when confronting difficulties and challenges 
(Bandura, 1986 & 1997; Stipek, 2002). Moreover, these students expressed more 
interests and enjoyment during the learning process (Lent, Lopez & Bieschke, 1991) 
and were more likely to attend classes and participate actively in related activities 
(Canada, 2011). However, the debate about a causal or mutual relationship between 
self-perception and mathematics achievement/participation continues (Skaalvik & 
Skaalvik, 2006). 
The relationships between mathematics achievement and self-efficacy/self-
concept/confidence had been investigated in existing studies.  A moderate 
association between self-efficacy and mathematics performance was confirmed (e.g. 
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Anjum, 2006; Skaalvik & Skaalvik, 2006). Self-efficacy was found to have a direct 
impact on one of children’s arithmetic abilities – division (Schunk & Gunn, 1986). Self-
concept was confirmed as a result of previous mathematics achievement but with no 
significant impact on the subsequent achievement (Skaalvik & Skaalvik, 2006). In 
contrast, Thomson (2014) discovered that self-concept ranked second on the list of 
factors influencing mathematics performance. She also found confidence as a strong 
predictor correlated with students’ achievement. This view was also confirmed by 
Crombie and colleagues (2005). They claimed that confidence in mathematics abilities 
was a significant predictor of students’ future participation in advanced mathematics 
courses especially for female students. 
Motivation, as a strong factor, had an indirect impact on mathematics achievement 
(Reynolds & Walberg, 1992). An influential study by Watt, Eccles and Durik (2006) 
investigated the leaky mathematics pipeline for Australian and American students 
through analysing the relationship between motivation and high school mathematics 
participation. They found that motivation was a significant precursor to students’ 
mathematics participation in both cultural contexts. Particularly, the intrinsic 
motivation for mathematics (the extent to which students have an interest in and like 
mathematics), as the strongest factor, influenced both boys and girls’ participation in 
this subject, which was even stronger than their previous mathematics achievement 
(Watt et al., 2006). 
The relationship between mathematical anxiety and performance was a “vicious 
circle” (Dowker et al., 2012, p.1). Poor mathematics performance enhanced anxiety, 
which potentially led to future failure; on the other hand, the failure caused by 
mathematical anxiety would boost anxiety to a much higher level. A longitudinal 
study (Krinzinger, Kaufmann, & Willmes, 2009) investigating German Grade 1 to 
Grade 4 students, discovered that there was a close relationship between 
mathematics anxiety and ability, but no stable direction was found between these 
two factors. Another study (Dowker et al., 2012) found there was a low level of 
relationship between mathematical anxiety and performance among English Grade 3 
and Grade 5 students. Through investigating American Grade 2 and Grade 3 students, 
Wu, Barth, Amin, Malcarne and Menon (2012) found that anxiety did have a 
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detrimental influence on children’s mathematics achievement in spite of their 
situational and social experience of doing mathematics. Further studies were needed 
to have comprehensive understanding of such relationships in different cultural 
contexts. 
2.2.2 Research on Chinese Students’ Attitudes towards Mathematics (SATM) 
In 2009, Shanghai was the first city from mainland China getting involved in PISA. In 
2012, Shanghai, as the only city from mainland China, participated in this 
international study. Recently, in 2015, four cities from mainland China including 
Beijing, Shanghai, Jiangsu, and Guangdong, participated in PISA. The results of PISA 
informed that Chinese students were top-ranked internationally across the nine-year 
period, especially in mathematics. However, still less is known about Chinese 
students from certain cities such as Chengdu, their attitudes towards mathematics, 
how their attitudes change/differ among year levels, and gender differences in 
attitudes towards mathematics. This section critically reviews affective studies 
conducted in the context of mainland China, followed with Chinese SATM in PISA 
2012 results. 
SATM in the Context of China 
An international study was conducted between 2000 and 2004 investigating Grade 5, 
7 and 9 Chinese and Australian SATM (Cao, 2004). As part of this study, Cao and 
Forgasz (2006) analysed answers for an open-ended question – “Please provide any 
comments on your learning of mathematics if you would like to” with the data of 97 
Chinese students from six schools in Kaifeng-China and 102 Australian students from 
13 schools in Melbourne. Based on the tri-component model (Hart, 1989) and tri-
directional dimension of attitudes (Eagly & Chaiken, 1993), the data were coded in 
three categories: positive, negative and ambivalent. Through counting the percentage 
and in-depth qualitative analysis, they found Chinese SATM were more positive than 
Australian students in each year level, but SATM became less positive as year level 
increases in both nations. Additionally, higher percentage of Chinese students 
emphasised importance of learning mathematics and effort in learning mathematics 
including the importance of doing exercise. This finding was consistent with one 
traditional Chinese view that practice makes perfect. However, lower percentage of 
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Chinese students emphasised the significance of liking of mathematics than 
Australian students. 
In the larger research scope, Cao (2004) collected data from 356 students with 145 
boys and 173 girls from Kaifeng-China, and 408 students with 185 boys and 219 girls 
from Melbourne, Australia. He found that Chinese students showed relatively 
significant gender differences in attitudes towards mathematics favouring boys, while 
no gender difference was found among Australian samples. Particularly, among three 
year-levels, Year 5 students were found with the highest level of positive attitudes in 
both nations. An insight of each component within SATM, it was found Chinese 
students had higher level of Intrinsic Motivation for Learning Mathematics and Active 
Behaviour for Learning Mathematics, but lower level of Pragmatics Motivation for 
Learning Mathematics than Australian counterparts. And no significant difference 
was found in students’ External Motivation for Learning Mathematics in two 
countries. 
Recently, based on the qualitative questionnaire created by Pepin (2011), a research 
team explored Shanghai SATM in terms of Students’ Emotional Disposition towards 
Mathematics (SEDM) and Students’ Perceived Competence in Mathematics (SPCM) 
(Ding, Pepin & Jones, 2015). Data were collected from 4236 students across grade 6 
to grade 9 in eleven schools across four districts in Shanghai. Through conducting Chi-
square on two scales (SEDM and SPCM) and calculating frequencies according to each 
grade from different schools, they found more than half of students who disliked 
mathematics expressed that they can do it. In other words, the combination of “I like 
maths but I cannot do it” and “I dislike maths but I can do it” was common among 
participants. From the perspective of gender, more boys showed positive disposition 
towards mathematics, while no gender difference was found in SPCM. From the 
perspective of grades, a generally increasing proportion of students reported positive 
emotional disposition towards mathematics with the increase of year levels but a 
slight drop in Grade 8, and similar tendency was found in SPCM. Moreover, a positive 
relationship between SEDM and SPCM was identified (Ding, Pepin & Jones, 2015), 
which supported the results of Zan and Di Martino (2007). 
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Although not many articles published in western journals (in the language of English) 
explored SATM in mainland China, there were some studies published in Chinese 
journals doing so. Liu and Chen (2002) investigated mathematical conception of 190 
Grade 2, 4, and 6 students including 94 boys and 96 girls from two primary schools in 
Beijing-China. Analysis of attitudes towards mathematics learning dimension revealed 
that primary students generally liked mathematics and had confidence in their 
mathematical ability. However, SATM were less positive with increasing grades with 
the significant differences among participating samples appeared between Grade 4 
and 6. The possible reasons could be that, compared with other subjects at primary 
level, mathematics was more difficult which required more logical thinking and 
inferential capability. Students’ attitudes becoming negative could be an 
accumulating result, since mathematical learning results directly influenced the 
following learning process. 
Another study collected data from two primary schools in two districts in Hohhot, 
Inner Mongolia (China) to explore SATM learning (Zhao & Yang, 2007). 197 students 
from Grade 1, 3, and 5 completed Attitudes towards Mathematics Learning Inventory 
created by Mathematics Research Institute in National Kaohsiung Normal University. 
Consistent with some existing findings (e.g. Cao, 2004; Cao & Forgasz 2006; Liu & 
Chen, 2002), they found primary students had positive attitudes towards 
mathematics. The positive level of SATM increased from Grade 1 to 3, but decreased 
in Grade 5. Furthermore, the dichotomy of positive and negative level became more 
significant among higher graders than among lower graders. However, there was no 
significant gender difference in SATM. The high correlation between mathematics 
achievement and attitudes was confirmed in this study, since positive attitudes can 
improve students’ mathematics achievement, and in turn, high mathematics 
achievement can make attitudes become more positive. 
A research team investigated 414 Grade 7 students from four secondary schools in 
Dongguan-China, their affects in mathematics learning (ML) (Chen et al., 2011). Based 
on the Fennema-Sherman Mathematics Attitudes Scales (Fennema & Sherman, 1976) 
and social contexts of students in Dongguan, they constructed a six-dimension 
affective framework: confidence in ML, attitudes towards success in ML, parents’ 
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attitudes towards mathematics, recognition of usefulness of mathematics, the degree 
of anxiety in ML, and intrinsic motivation in ML. After calculating the Cronbach Alpha, 
average and standard deviation, and conducting t-test, the statistical results informed 
that these six dimensions were highly correlated. Particularly, gender differences 
were significant in confidence, anxiety (the reversed data), intrinsic motivation and 
attitudes scales favouring boys, while girls obtained significantly higher scores in 
parents’ attitudes and usefulness scales. That is, although girls achieved higher scores 
in mathematics when entering secondary school, but because of social and cultural 
influences, they started to doubt their mathematical intelligence, and ML capacity, 
which consequently increased their mathematical anxiety. 
Students’ mathematical self-conception was investigated by collecting data from 
eight secondary schools in Hunan-China (Wu & Wu, 2011). Through analysing 1260 
survey completed by 661 boys and 599 girls, they found that students’ interest in and 
enjoyment of mathematics decreased with the increase of year levels, consistent with 
most affective studies (e.g. Cao, 2004; Cao & Forgasz, 2006; Liu & Chen, 2002; Zhao & 
Yang, 2007). Statistical results informed that gender differences in interests and 
participation of mathematics learning significantly favoured boys, while no gender 
difference existed in cognition of mathematics learning. Multiple-regression analysis 
revealed that students’ interest in mathematics was the most significant predictor for 
students’ mathematics achievement. Early, another Chinese study (Yang, Li, Wang & 
Song, 2006) found that in the context of implementing new curriculum, both boys 
and girls showed positive attitudes towards mathematics and had strong confidence 
in mathematics learning, but gender differences still existed that boys were more 
positive in each year level, especially at Grade 7. 
More recently, a study investigated 723 Grade 5 and Grade 6 (age 11 to 12) SATM 
learning through collecting data from 17 schools in 17 districts in Chengdu-China 
(Zhang, Seah & Song, 2013). Following the classification of mathematics task in an 
Australian project named Task Types and Mathematics Leaning (Sullivan, Clarke, 
Clarke & O’Shea, 2009), this research team explored primary students’ level of 
satisfaction and happiness in mathematics class, their understanding of a good 
mathematics lesson, and the mathematics tasks that they enjoy and consider useful. 
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They found that Grade 5 and Grade 6 students generally were positive in 
mathematics learning – they were satisfied with their performance and felt happy in 
mathematics classes. Furthermore, primary students cared about both mathematics 
learning processes and outcomes. The learning processes needed to be interesting, 
but the learning results needed to make sure students perceive new and useful 
knowledge. More than 60% of participants thought mathematics will be useful for 
their future careers, which informed that primary students were aware of the social 
functions of mathematics learning. 
The overview of Chinese SATM was that both boys and girls shared positive attitudes 
towards mathematics while gender differences still existed. The changes of SATM 
from lower to higher year levels were varied in different studies. Because of the 
cultural and societal differences among provinces and cities within China and 
different research design, we cannot simply put these findings together to illustrate 
Chinese SATM. 
Chinese SATM in PISA 2012 Results 
PISA 2012 focused on mathematics, with reading, science and problem-solving as 
minor areas of the assessment. 65 nations with 34 OECD member countries and 31 
partner countries and economies participated in this study, representing more than 
80% of the world economy (OECD, 2014a). Regarding participants, around 510,000 
students aged between 15 years 3 months and 16 years 2 months, representing 
about 28 million 15-year-olds in participating nations, completed the survey (OECD, 
2014a). It was found that girls underperformed in mathematics, compared with boys, 
in 37 out of 65 participating countries and economies. Furthermore, the greater 
gender gap was found within the group of the most and the least able students. The 
most able girls, generally, lagged behind the most able boys.  However, differences in 
mathematics were much greater within the genders than between the genders. In 
order to increase girls’ lower level of self-related beliefs and decrease their higher 
level of anxiety in mathematics, PISA results suggested in the short term, changing 
mindset was required to make mathematics more interesting for girls; while in the 
long term, efforts from parents, teachers, and society were needed to change the 
stereotyped notions (OECD, 2013b). 
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Shanghai, as the only city from mainland China in PISA 2012, achieved the highest 
score in mathematics, with a mean score of 613 points – 119 points above the OECD 
average (OECD, 2014a). As an insight into results, Shanghai had the largest proportion 
(55.4%) of students performing at Level 5 and higher (the top performers in 
mathematics) while the OECD average was 12.6%, and the lowest proportion (3.8%) 
of students performing at Level 2 and lower (the bottom performers in mathematics) 
while the OECD average was 23%. Considering big class sizes in China, and lower 
number of teachers per student, the characteristic of resilience among Chinese 
students was highlighted (OECD, 2014b). Resilience meant individuals can “beat the 
socio-economic odds against them and exceed expectations” (OECD, 2014a, p.12). 
PISA data revealed that around 13% or more students from Shanghai-China were 
resilient and perform among the top 25% of students across all participating nations, 
while only 6% of students across OECD did so. 
An insight regarding the affective constructs of SATM was that girls, generally, were 
more likely to have lower levels of self-efficacy (p. 90) and self-concept (p. 96), and 
stronger feelings of mathematics anxiety (p. 98) than boys (OECD, 2013b). Comparing 
data across OECD countries between 2003 and 2012, students’ mathematical self-
efficacy and self-concept improved slightly, coupled with reduction of mathematical 
anxiety. In terms of relationship between these affective factors and mathematics 
performance, it was found that performance was strongly positive associated with 
self-efficacy and self-concept, and negative associated with anxiety. Different from 
most nations where the association between performance and affective factors was 
weaker among the lowest-achieving students and stronger among the highest-
achieving students, Shanghai-China was a notable exception: the differences in 
mathematics performance associated with these three factors (self-efficacy, self-
concept and anxiety) were notably greater among low-achieving students than 
among top-achieving students (OECD, 2013b, p. 95, p. 97, p. 104). 
The motivation to learn mathematics consisted of intrinsic and instrumental 
motivation to learn mathematics (OECD, 2013c, p. 72). Between 2003 and 2012, 
students’ intrinsic motivation improved in only 17 countries and economies (p. 73). 
Similar to instrumental motivation, intrinsic motivation remained stable for both boys 
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and girls on average across OECD countries between these two years (p. 75, p. 78). 
The nations that observed improvements in intrinsic and instrumental motivation, 
also observed improvement in mathematics self-concept, sense of belonging and 
attitudes towards school. From a gender perspective, girls had relatively low levels of 
enjoyment of mathematics, while boys tended to value mathematics more in the 
labour market and see it as a way to improve career opportunities. The relationship 
between mathematics motivation and performance was significantly stronger among 
the top-achieving students than the bottom-achieving students. However, Shanghai-
China was an exception: mathematics performance associated with motivation was 
weaker among the highest-achieving group than the lowest-achieving group. One 
aspect that needs highlighting was that the lowest-achieving students in Shanghai 
were high achievers, compared with other nations and economies in the PISA results 
(OECD, 2013c, p. 77). 
Researchers have been engaged in investigating various aspects of Chinese SATM 
from different districts and year levels, including self-related belief such as self-
efficacy, self-concept and confidence, emotional dispositions such as interest, 
enjoyment, anxiety, motivation, usefulness and mathematical value; and math-
related behaviours. However, the definitions for these concepts were still vague as 
certain meanings were used in different studies and research contexts, as well as the 
complex relationships among these affective factors. This study investigated not only 
SATM but also SMGS, and the relationship between SATM and SMGS. The following 
section reviews research on SMGS. 
2.2.3 Research on Students’ Math-Gender Stereotypes (SMGS) 
From the perspective of psychological development, children developed social 
awareness of gender (Katz & Kofkin, 1997) and its fundamental stereotypes (Kuhn, 
Nash & Brucken, 1978) early, before primary school. Through conducting Implicit 
Association Tests (IAT) and explicit self-reporting on a group of 6 to 10 year-olds 
(Grade 1 to 5), Cvencek et al. (2011) found children acquired traditional stereotypes 
about mathematics in both implicit and explicit ways at the age of 6 to 7 (Grade 1 to 
2). Furthermore, in order to explore one’s mathematical self-concept (me with maths) 
from a cultural and societal perspective, Cvencek et al. (2011) combined math-gender 
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stereotypes (male with maths) and the knowledge about one’s own gender identity 
(me with male), and found the existence of traditional stereotypes in mathematics 
among young children. 
Through investigating math-gender stereotypes from childhood through early 
adolescence, Passolunghi et al. (2014) reported that both boys and girls developed 
positive distinction in favour of their own gender identified groups until age 8 to 9, 
despite the negative social stereotype. Furthermore, in contrast to the widely 
accepted view that young girls generally perceived weaker identification with 
mathematics than boys (e.g. Cvencek et al., 2011), Passolunghi et al. (2014) revealed 
that Grade 5 and 8 girls held anti-traditional stereotypical views by showing that both 
male and female were equally good at mathematics, while Grade 8 boys even 
favoured girls over boys. In summary, children developed their concept of gender 
before entering primary school and were aware of social stereotypes at early primary 
levels. 
According to Tan, Forgasz, Leder and McLeod (2012), although all nine participating 
countries (including Canada, China, Egypt, India, Israel, Singapore, UAE, UK, and 
Australia) endorsed that mathematics was significant for both boys and girls, the 
traditional gender-stereotyped view of mathematics as a male domain consistently 
prevails, to varying extents, in different countries. It was revealed that participants 
from English-speaking countries were more likely than participants from non-English 
speaking countries to conceive gender-neutral views on mathematics that both boys 
and girls can do mathematics well. The possible reasons for this result could be the 
long tradition of research into and corresponding interventions to highlight gender 
equity in mathematics in English-speaking nations, while greater interest in this field 
in non-English speaking nations was a more recent phenomenon (Forgasz, Becker, 
Lee & Steinthorsdottir, 2010). Among non-English speaking countries, Chinese 
participants were notable because of their strongest traditional stereotype. An insight 
of the data provided more details of Chinese public views on stereotypes of 
mathematics: For question 1 (who are better at mathematics, boys or girls?), 69.2% 
chose boys while only 1.9% and 25.0% chose girls and the same respectively; For 
question 3 (who do parents believe are better at mathematics?), 70.6% chose boys 
CHAPTER TWO: LITERATURE REVIEW 
32 
 
while only 2.0% and 13.7% chose girls and the same respectively; For question 4 (who 
do teachers believe are better at mathematics?), no participants chose girls, but 68.0% 
chose boys while 20.0% chose the same (Forgasz, Leder & Tan, 2014). 
However, the statement that Chinese hold the strongest traditional stereotypes of 
mathematics was not always true. Much earlier, a cross-cultural study (Lummis & 
Stevenson, 1990) investigated kindergarten, Grade 1 and Grade 5 Chinese (Taipei), 
Japanese (Sendai), and American (Chicago) children’s beliefs in mathematics in terms 
of gender. Generally, they found that Chinese children believed there was no gender 
difference in mathematics. Actually, this was applied to all these three diverse 
cultures. At Grade 1, Chinese boys and girls thought boys were slightly better than 
girls in mathematics, while at Grade 5, children tended to favour the opposite-sex 
students – boys thought girls were better whereas girls thought boys were better at 
mathematics. Comparing this study with the recent one (Forgasz, Leder & Tan, 2014), 
both of them contained Chinese samples, however, different participants, different 
methods of data collection and data analysis, resulted in different findings. 
More recently, Forgasz and Leder (2015) recruited participants through Facebook by 
using a 14-item survey to explore general public views on mathematics and English 
stereotypes in the context of Australia. Consistent with previous findings (Tan et al., 
2012; Forgasz et al., 2014), Australia as one of the English-speaking countries 
emphasised the significance of mathematics and showed more gender-neutrality. An 
insight of the data revealed that almost half of respondents indicated that they had 
no ideas about who are better at mathematics, boys or girls, or they believed that 
there was no gender difference. In terms of teachers’ and parents’ stereotypes, the 
responses patterns were identical, in that more than half of participants did not know 
teachers’ and parents’ stereotypical views or believed that they would not 
differentiate between boys and girls. This informed that previous findings (Forgasz et 
al., 2014), to some extent, were believable. The statement that Chinese hold the 
strongest traditional stereotypical views about mathematics among nine participating 
nations, at least, was reasonable among Chinese participants in that study. 
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Another study (Cvencek, Nasir, O'Connor, Wischnia & Meltzoff, 2015) explored math-
race stereotypes of primary children (age 9 and 10) and adolescents (age 12 and 13) 
from diverse cultural backgrounds in America, and found that children and 
adolescents were aware of the race stereotype that Asians were good at mathematics 
in both implicit and explicit measures. Notably, some participants even said, “Chinese 
are the best at maths” (Cvencek et al., 2015, p. 635). This math-race stereotype was 
particularly personally endorsed by adolescents in their study. When combining these 
findings together, the general impressions of Chinese students and mathematics were: 
1) Strong math-gender stereotypes favouring boys; 2) Overwhelming achievements in 
mathematics. 
As one of the top-ranking nations in the mathematics list in PISA 2009, 2012 and 2015, 
China outperformed the majority of nations and economies in this international 
assessment. But how can a nations’ general public sharing strong traditional 
stereotypical attitudes towards mathematics, achieve such overwhelming results? 
Culture could be the indicator to explain the different strengths of math-gender 
stereotypes in different cultural and societal contexts. However, stereotypical views 
towards mathematics, even broadly math-related fields, are caused by various factors 
while culture is only one of them. In order to understand SMGS, it is necessary to be 
clear about SATM, and the relationship between SATM and SMGS. As mentioned 
above, culture is a significant factor, so recovering the relationship between SATM 
and SMGS in cultural and societal contexts, could provide comprehensive views. The 
following sections discuss two perspectives to interpret the relationship between 
SATM and SMGS. 
2.2.4 Relationships between SATM and SMGS 
Limited studies have been done to explore the relationship between SMGS and 
SATM. Although differences between attitudes and stereotypes as well as different 
results caused by them were emphasised by Forbes and Schmader (2010), the 
possibility that the stereotype, as one social classification, could influence one’s 
attitudes, was demonstrated in early research (Kawakami, Dovidio & Dijksterhuis, 
2003). Steele and Ambady (2006) extended this view in the context of mathematics 
by suggesting that a subtle gender stereotype can shift female’s attitudes towards 
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certain domains both implicitly and explicitly. The more mathematics was 
stereotyped as a male domain, the less sense of belonging and more negative 
attitudes females had towards it (Cheryan, 2012). Gender stereotypes could 
potentially influence individual’s attitudes towards certain fields, and vice versa. Take 
mathematics as an example. The traditional stereotype (e.g. maths is a male 
domain/males are better than females at maths) could result in females’ negative 
attitudes towards mathematics; on the other hand, negative attitudes that females 
conceive in mathematics could potentially enhance this domain’s masculine 
association, and strengthen individuals’ belief in the stereotype regarding it, and in 
turn, result in females’ negative attitudes again. 
There are two possible results for SATM – generally positive and negative; there are 
also two possible results for SMGS – traditional stereotypes and anti-traditional 
stereotypes. Thus, there would be four possible results for relationships between 
SATM and SMGS: Result A (positive attitudes and traditional stereotypes); Result B 
(negative attitudes and traditional stereotypes); Result C (positive attitudes and anti-
traditional stereotypes); and Result D (negative attitudes and anti-traditional 
stereotypes). Particularly, for boys in situation A and D, and girls in situation B and C, 
the explanation could be made from the stereotype threat perspective, since 
students’ attitudes are consistent with their consideration of relationship between 
gender and mathematics. For results of boys in situation C and girls in situation A, the 
explanation could be made from the resilience perspective, as their consideration of 
the relationship between gender and mathematics does not favour themselves but 
they still conceive positive attitudes in learning mathematics. According to existing 
studies, the results for boys in situation B and girls in situation D, are supposed to 
rarely appear. If the data prove the existence of these two situations, the 
combination of two perspectives and in-depth analysis of data would be applied to 
explore the underpinning reasons. The following sections review the stereotype 
threat perspective and the resilience perspective. 
From the Stereotype Threat Perspective 
The concept of stereotype, similar to attitudes, was originally from social psychology, 
which referred to social prejudice devaluing certain groups or ethics (Spencer, Steele 
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& Quinn, 1999). The stereotype threat was the experience that, under certain 
conditions, the individual was confronted with a judgment based on cultural and 
societal stereotyping about one’s groups (Spencer et al., 1999). Specifically, the 
stereotype threat was conceptualised as “a situational predicament – felt in 
situations where one can be judged by, treated in terms of, or self-fulfil negative 
stereotypes about one’s group” (Spencer et al., 1999, p. 6), and sometimes, it even 
contained threats from real discrimination (Steele, 1998). One possible result when 
confronting stereotype threats was that anything one did or any characteristic one 
had complying with such a stereotype, made it more rooted as a self-tag in the eyes 
of society, the stereotyped group and individual self (Steele & Aronson, 1995). 
The impacts of social stereotypes have been widely explored. According to Spencer et 
al. (1999), the stereotype threat might underlie the gender differences in advanced 
mathematics performance. They found that, compared with equally qualified males, 
females significantly underperformed in mathematics tests when exposed to social 
stereotypes. On the other hand, males did slightly worse when exposed to gender-
neutral views towards the tests. It was emphasised that effects of the stereotype 
were not independent, but correlated with other factors including expectation 
(Spencer et al., 1999), disidentification (Spencer et al., 1999; Steele, 1998), self-
efficacy and self-concept (Steele & Aronson, 1995), interest and motivation (Steele, 
1992), and anxiety (Spencer et al., 1999; Steele & Aronson, 1995). That is, negative 
stereotypes about a certain domain might lead to an individual’s lower expectation, 
disidentification, and even devaluation in this domain, and corresponding negative 
attitudes towards it, which finally caused the individual’s poor behaviours and 
performance which were suitable for this social stereotype. 
From the Resilience Perspective 
The character of resilience could make a person conceive enthusiastic and positive 
attitudes, in spite of negative stereotypes that might exist. Since resilience was a 
concept combining individuals with the environment surrounding them (Fraser, 1997), 
a practical definition of resilience was the capacity to conquer adversity and difficulty, 
and to be successful regardless of exposure to the high risk (Fraser, Galinsky & 
Richman, 1999). It also addressed the competence that individuals demonstrated to 
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enable them riding through the difficulties. In some situations, resilience was 
associated with and, to some extent, could be enhanced via cultural and societal 
factors, even the negative ones (McCubbin, McCubbin, Thompson, & Thompson, 
1998). 
The character of resilience was highlighted as one contribution for Chinese students’ 
high achievements in PISA (see 2.1.1). Perseverance, similar to resilience, referring to 
“students’ willingness to work on problems that are difficult, even when they 
encounter problems” (OECD, 2013c, p. 65), was measured in PISA 2012. Questions 
such as “when confronted with a problem, I give up easily”, “I put off difficult 
problems”, “I remain interested in the tasks that I start”, and “I continue working on 
tasks until everything is perfect” were asked in this construct (OECD, 2013c). The 
results informed that across OECD countries, 6% of variation in students’ 
mathematics performance could be explained by their perseverance. Up to 25 nations 
and economies had strong association between mathematics achievement and 
perseverance that one unit in the index of perseverance versus at least 20 score 
points in performance, while for Chinese Taipei, one unit of perseverance was 
associated with more than 30 points in performance (OECD, 2013c, p. 66).     
2.3 Conceptual Framework 
SATM and SMGS are two significant scales in research on affect in mathematics 
education in the context of China. According to Mathematics Curriculum Standards of 
the Compulsory Education (Ministry of Education of People’s Republic of China, 2011), 
affective factors are emphasised in both mathematics achievement and in the 
learning process in mainland China’s education agenda (see 2.1.1). Reviewing the 
existing studies exploring Chinese SATM and SMGS, the summary could be made as 
follows: 1) generally, SATM was positive and became less positive in higher year levels; 
2) generally, no gender difference in SATM, but some studies revealed gender 
differences in certain attitudinal factors favouring boys; 3) significance of and effort in 
learning mathematics were widely emphasised instead of liking of mathematics; 4) 
the existing of the paradigm that “I like maths but I cannot do it” and “I dislike maths 
but I can do it”; 5) strong traditional stereotypical views towards mathematics; 6) 
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generally, Chinese students’ overwhelming achievement in mathematics was 
accepted internationally (see 2.2.1, 2.2.2 and 2.2.3). 
However, limited studies have explored the relationship between SATM and SMGS in 
the context of mainland China. Few articles were found in western journals 
investigating affect in mathematics education in the context of Chengdu-China. Thus, 
this study can potentially make up these gaps in the research field, deepen the 
understanding of Chinese leaners’ paradox in mathematics from students’ attitudes 
perspective, and broaden the understanding of Chinese SATM through investigating 
SMGS and the relationship between SATM and SMGS.  
Since there is no consistent definition for Attitudes towards Mathematics, the 
theoretical frameworks and research approaches are varied in existing studies (see 
2.1.2). Considering the context of mainland China, and referring to the most 
influential international assessment in this field – PISA 2012 mathematics framework 
and Fennema-Sherman Mathematics Attitude Scales (Fennema & Sherman, 1976), 
the visual conceptual framework for this study is presented in Figure 2.2. 
SATM is defined as students’ dispositions and emotions, and self-related beliefs when 
dealing with mathematics and getting involved in mathematics-related activities. 
Within this view, there are three scales: Mathematical Self-Perception situating within 
self-related beliefs, Mathematical Motivation and Mathematical Anxiety situating 
within dispositions and emotions (see 2.1.3). Mathematical self-perception is a 
person’s perceptions of himself or herself as a mathematical learner, which includes 
self-efficacy (one’s belief in his/her capacity to solve mathematics problems), self-
concept (one’s belief in his/her capacity to be competent in mathematics) and 
confidence (one’s belief in his/her ability to learn maths well in the future). 
Mathematical motivation refers to the attitudinal indicators that direct one to learn 
mathematics, including enjoyment (one’s likeness for and enjoyment of mathematics) 
and usefulness (one’s perceived practical use of mathematics). The last scale within 
SATM is mathematical anxiety, referring to one’s psychological reactions including 
feelings of stress, nervousness and helplessness when dealing with mathematics. 
Another construct, SMAG, is one’s consideration of the relationship between gender 
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and mathematics including traditional stereotypes (males are superior in 
mathematics) and anti-traditional stereotypes (both males and females are equally 
good at mathematics, even females can do it better) (see 2.1.3). 
As can be seen in Figure 2.2, the first research question is to investigate gender and 
year levels based similarities and differences in SATM, the second research question 
is to investigate gender and year levels based similarities and differences in SMGS, 
and the third research question is to explore the relationship between SATM and 
SMGS. There are four possible results of relationships between SATM and SMGS, and 
the relationships are explained from the stereotype threat perspective and the 
resilience perspective (see 2.2.4). 
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Figure 2. 2 The conceptual framework of this study 
*Confidence is deleted after analysis of pilot study data (see 3.4.3) 
**Traditional Stereotype and Anti-Traditional Stereotype are added as sub-scales in SMGS after 
analysis of pilot study data (see 3.4.3) 
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CHAPTER THREE: METHODOLOGY AND RESEARCH DESIGN 
In this chapter, methodology and research design are presented. In order to 
investigate Chinese students’ attitudes towards mathematics (SATM), students’ math-
gender stereotypes (SMGS), and the relationship between SATM and SMGS, mixed 
methods are applied. This chapter starts with reviews of research approaches on 
affect in mathematics education, particularly attitudes towards mathematics, 
followed with the description of mixed methods. Then, research contexts and 
participants are outlined. After that, the research design is presented with illustration 
of two study phases – Phase I (pilot study) and Phase II (main study), along with 
instruments design including both questionnaire and semi-structured interview 
guidelines, the consideration of ethics and the description of data collection and data 
analysis. Particularly, data analysis is illustrated with strategies of analysing both 
quantitative and qualitative data. Next, the process of determining final instruments 
by analysing pilot study data is discussed. Lastly, the research timeline is presented. 
3.1 Mixed Methods 
The self-report method was commonly used in the field of affect in mathematics 
education (Hannula et al, 2016). However, because of the implicit definition of 
Attitudes and the gap between instruments design and theoretical clarification, 
research on attitudes towards mathematics shifted from the quantitative approach to 
a more interpretive method (Zan, Brown, Evans & Hannula, 2006) – a qualitative 
approach such as narrative inquiry including essays, diaries, and interviews emerged 
(Di Martino & Zan, 2011). Recently, researchers (Hannula et al, 2016) pointed out that 
pioneering studies on attitudes towards mathematics mainly explored causal 
relationships between attitudes and other factors such as achievements, 
performance and participation, and correlations among factors within SATM through 
using questionnaires and inventory. Within this agenda, most research followed the 
quantitative approaches, and the definition of Attitudes was based on the construct 
of open-ended instruments. Concerning this trend, in order to explore the SATM and 
SMGS more comprehensively, the combination of quantitative and qualitative 
approaches to collect, analyse and interpret data, is applied in this study. 
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Mixed methods are the process, procedure and strategy of integrating quantitative 
and qualitative approaches in the research to answer certain questions (Tashakkori & 
Teddlie, 1998 & 2009; Teddlie & Tashakkori, 2006). Although there is no consistent 
definition of mixed methods, the key concept is obvious – the integration of 
quantitative and qualitative approaches (Tashakkori & Teddlie, 2009). However, 
Tashakkori and Teddlie also pointed out different research might integrate these two 
approaches in different ways and stages. Following Tashakkori and Creswell’s (2007) 
summary, this study integrates quantitative and qualitative approaches in these ways: 
1) Research questions which need to be solved with both quantitative and qualitative 
data; 2) Data collection procedures – survey and interviews; 3) Two types of data – 
numerical and textual data; 4) Data analysis – statistical and thematic analysis; 4) Two 
types of conclusion – objective and subjective findings. Thus, inferences are made 
from these two types of findings. 
The reliability of research findings and inferences could be enhanced in several ways 
in mixed methods, which integrates quantitative and qualitative approaches. 
According to Bryman (2006), the quantitative approach as a mechanical application of 
the neutral tool brought produces objective findings but almost no new insight, while 
a qualitative approach with open questions could produce, relatively, some surprises, 
different understandings and consequently new insights on the topic. These results 
could be subjective in some ways. In terms of enhancing findings, since both 
approaches had their own strengths and weaknesses, the combination of them 
allowed researchers to offset their weaknesses and draw on strengths (Bryman, 
2006). Different types of research questions could be investigated. The comparison of 
quantitative data about SATM between boys and girls could reveal gender 
differences/similarities in attitudes, while analysis of qualitative data about SATM 
could reveal why boys and girls think/treat mathematics in this way. The tendency of 
SATM (changes from lower to higher year levels) could be described through 
statistical analysis of quantitative data while the underpinning reasons could be 
explored through analysing qualitative data. It was not just “putting meat on the 
bones” of “dry” quantitative findings (p. 106), but also the interaction between and 
mutual explanation of two types of data (Bryman, 2006). The latter function was 
fundamental for the developing and finalising instruments (see 3.3.1 and 3.4.3).  
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3.2 Contexts and Participants 
This study is conducted in Chengdu, the capital city of Sichuan Province in the middle 
of China. Chengdu is an important transportation, technology, commercial trade, 
finance and communication centre for Western China. According to Chengdu 
Statistical Bureau (2016), Chengdu covers an area of around 12,000 square kilometres 
with around 1.4658 million people. By the end of 2015, there have been 523 primary 
schools with 784000 schooling students and 42000 in-service teachers. There aree 
some reasons for choosing Chengdu as the data collection venue. Limited studies (e.g. 
Zhang, Seah & Song, 2013) on SATM examine data from Chengdu-China. Thus, this 
study could make up this geographical gap. Additionally, it is relevant to this 
researcher’s own experience. The researcher has had secondary mathematics 
teaching experiences in Chengdu and developed some understandings of 
mathematics teaching and learning as well as SATM in this area. More significantly, as 
a developing city, Chengdu has recently been speeding up development and catching 
up with developed cities. The immigrants from some developed and developing cities, 
even rural areas, make Chengdu more multi-cultural and diverse. Thus, students from 
this area, to some extent, not only represent Chengdu but could be a screenshot of 
cultural diversity of developing China. 
Year 4, 5 and 6 students are selected as participants. Two main reasons support this 
selection. Existing studies revealed that students develop and even enhance their 
math-gender stereotypes at upper primary levels (e.g., Martinot & Désert, 2007; 
Muzzatti & Agnoli, 2007; Passolunghi, Ferreira & Tomasetto, 2014). Compared with 
lower year levels, senior primary students have some years of mathematics learning 
experiences and clear cognitions of their attitudes and emotional disposition towards 
mathematics (Zhang, Seah & Song, 2013). Considering data collection includes both 
self-reported survey and interviews, Year 4, 5 and 6 students are considered as 
appropriate. The method of sampling is to combine non-probability and probability 
sampling (Jia, He & Jin, 2014, p. 15). The choice of schools follows non-probability 
sampling that refers to how capable the researcher is when approaching primary 
schools (convenience sampling) and the consent of primary schools to conduct 
research (voluntary sampling). Within each school, choice of participants follows the 
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probability sampling, particularly cluster sampling, so that each class at each year 
level has the same opportunity to be selected to get involved in this project. 
3.3 Research Design 
There were two study phases – the pilot study and the main study. In order to make 
sure the collected data were reliable and valid, the pilot and main studies would be 
conducted in two different schools. Thus, before conducting the study, invitations to 
participate were sent to at least three primary schools in Chengdu-China. Based on 
the responses, two primary schools in this area would get involved. The pilot study 
would be conducted in one school (namely School A) and the main study would be 
conducted in the other (namely School B). 
The first phase – pilot study, was planned to be conducted in School A between 
December 2015 and January 2016, just before the winter holiday in the first 
semester1. The purpose of the pilot study was to confirm the appropriateness and 
suitability of instruments for primary students in China, since both questionnaire and 
interview guidelines were created based on existing instruments measuring SATM, 
which were designed for and used in English contexts. Two classes from Year 4 in this 
school would be randomly selected to complete the questionnaire. Based on the 
recommendation of head teachers, one boy and one girl from each class (four 
students in total) would be invited to a focus-group interview. The reason for 
choosing Year 4 was, as the lowest year level in this study, if students from Year 4 can 
understand instruments properly, it would be much easier for students from higher 
year levels to understand it. The final instruments for the main study would be 
determined after analysing pilot study data (see 3.4.3). 
The second phase – main study was planned to be conducted in School B between 
May and June 2016, just before the summer holiday in the second semester. The 
purpose of the main study was to use finalised instruments to explore SATM and 
SMGS in the context of China. With the help of head teachers, students from Year 4, 5 
                                                          
1 According to “2015-2016 Arrangement of Winter/Summer Holiday for Primary and High Schools in 
Chengdu”, the 1st semester started at 1st Sep, 2015 and ended at 26th Jan, 2016. The 2nd semester 
started at 24th Feb, 2016 and ended at 9th July, 2016. Retrieved from http://edu.china.com.cn/2015-
04/23/content_35397004.htm 
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and 6 in this school would get involved in the study. Four classes from each year level 
(12 classes in total) would be invited to complete the questionnaire. With the 
recommendation of head teachers, three boys and three girls from each year level 
(18 students in total) would be invited to focus-group interviews. The following 
sections would illustrate development of instruments, ethical consideration, data 
collection and data analysis. 
3.3.1 Development of Instruments 
The quantitative and qualitative data were collected through self-reported 
questionnaires and focus-group interviews. The design of the questionnaire and 
interview guidelines would be presented in this section. As instruments were 
originally created in English and used in the context of China, cross-cultural issues 
including translation and conceptualisation would be discussed as well. 
Questionnaire 
The designing of questionnaire included the two parts – determining the number of 
points for Likert-Scale and generating of items in each scale. The following sections 
describe them separately. 
• Determining Likert-Scale 
The arguments on whether the neutral point should be included in the questionnaire 
lasted for a long time. Most researchers preferred to make a survey with an odd 
number of choices (Cunningham, 1986), because it can make subjects have a choice, 
if they did hold a neutral position. Some researchers argued that the neutral position 
can make it easy for subjects who were not willing to indicate their real attitudes 
(Nunnally, Bernstein & Berge, 1967). Thus, the forced-choice technique of the survey 
without the neutral position was used to measure attitudes in some contexts 
(Edwards, 1957). Concerning cultural backgrounds, Busch (1993) stated that a neutral 
midpoint “can lead to indecisive data, particularly among those ethnic groups whose 
cultures value indirect responses” (p. 735). Concerning Chinese cultures and 
traditions, it seems like the survey without a neutral point is preferable. 
However, this study chooses the 5-point Likert scale. Some reasons support this 
decision. First, the reliability and validity of survey responses are enhanced by the 
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inclusion of a neutral midpoint. Through examining the optimal number of response 
categories, some researchers (Preston & Colman, 2000; Weng, 2004) demonstrated 
that, compared with the 4-point Likert scale, the 5-point Likert scale was more valid 
and reliable. Even Garland (1991) who suggested a survey without a midpoint was 
preferable, acknowledged this viewpoint. Additionally, the survey with a midpoint 
was utilised more frequently, especially among research on Chinese students. For 
example, the majority of studies used a 5-point Likert scale (e.g. Lee & Yuan, 2010; 
Morony, Kleitman, Lee, & Stankov, 2013; Norton & Zhang, 2013; Yang, 2013), and a 
very few studies used a 7-point Likert scale (e.g. Tsao, 2004) and a 4-point Likert 
scale (e.g., Cao, 2004; Cao & Forgasz, 2006). Therefore, considering the reliability and 
validity of the survey, the 5-point Likert scale is chosen. 
• Generating Items 
The questionnaire contains 30 items with four main scales that address Mathematical 
Self-Perception, Motivation, Anxiety and Math-Gender Stereotypes. It will take 
students around 10 to 15 minutes to compete it. The referencing survey instrument is 
described in this section. The details of scales, sub-scales and resources are presented 
in Table 3.1. 
PISA 2012 Student Questionnaire – Form A and Form B 
PISA, as an international assessment held by OECD, was conducted every three years 
since 2000. Its purpose was to assess “the extent to which students (15-year-old) near 
the end of compulsory education have acquired key knowledge and skills that are 
essential for full participation in modern societies” (OECD, 2014c). The reason of 
choosing PISA 2012 Student Questionnaire is that “the PISA 2012 survey focused on 
mathematics, with reading, science and problem-solving as minor areas of 
assessment” (OECD, 2014c). Particularly, this 4-point Likert scale survey explores 
students’ mathematics classroom learning experiences, math-related problem solving 
experiences and their attitudes towards mathematics learning. There are two broad 
areas of SATM – students’ interests in mathematics and their willingness to engage in 
it (OECD, 2013a). The majority of questionnaire items in this study are generated 
from this instrument. 
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Table 3. 1 Scales, sub-scales and resources of the questionnaire used in the pilot study 
Scale Sub-Scales Resources 
Mathematical Self-
Perception 
(Item 1-12) 
Self-Efficacy 
(Item 1-4) 
PISA 2012 Student Questionnaire – Form A 
(OECD, 2012, p. 20, Q30) 
The Math and Me Survey (Adelson, 2006) 
 
Self-Concept 
(Item 5-8) 
PISA 2012 Student Questionnaire – Form B 
(OECD, 2012, p. 36, Q44) 
The Math and Me Survey (Adelson, 2006) 
 
Confidence 
(Item 9-12) 
The Mathematics and Technology Attitudes Scale 
(MTAS) (Barkatsas, 2005; Pierce et al., 2007), The 
Mathematics Confidence Scale (MC) 
The Modified Fennema-Sherman Attitude Scales 
(Doepken, Lawsky, & Padwa, 2004), Personal 
confidence about the subject matter (C) 
 
Mathematical Motivation 
(Item 13-20) 
Enjoyment 
(Item 13-16) 
PISA 2012 Student Questionnaire – Form A 
(OECD, 2012, p. 18, Q28) 
The Math and Me Survey (Adelson, 2006) 
 
Usefulness 
(Item 17-20) 
PISA 2012 Student Questionnaire – Form A 
(OECD, 2012, p. 18, Q28) 
The Modified Fennema-Sherman Attitude Scales 
(Doepken, Lawsky, & Padwa, 2004), Usefulness of 
the subject’s content (U) 
 
Mathematical Anxiety 
(Item 21-25) 
PISA 2012 Student Questionnaire – Form B 
(OECD, 2012, p. 36, Q44) 
Abbreviated Math Anxiety Scale (Hopko, 
Mahadevan, Bare, & Hunt, 2003) 
 
Math-Gender Stereotypes 
(Item 26-30) 
The Modified Fennema-Sherman Attitude Scales 
(Doepken, Lawsky, & Padwa, 2004), Subject is 
perceived as a male domain (M) 
 
 
The Math and Me Survey (M&MS) 
The Math and Me Survey (M&MS) was created by Adelson (2006) and confirmed as a 
psychometrically valid instrument measuring Grade 3 to Grade 6 SATM (Adelson & 
McCoach, 2011). This 5-point Likert scale survey contained 18 items with two main 
scales – mathematical self-perception and enjoyment of mathematics. Consistent 
with PISA 2012 mathematics framework, there were two sub-scales within 
mathematical self-perception: mathematical self-efficacy and mathematical self-
concept. Thus, some items in Self-Efficacy, Self-Concept and Enjoyment are generated 
from this survey. 
The Modified Fennema-Sherman Attitudes Scales 
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The Fennema-Sherman Mathematics Attitude Scales (Fennema & Sherman, 1976) 
was one of the most influential inventories used over decades measuring attitudes 
towards mathematics learning by females and males (Tapia & Marsh, 2004; 
Kloosterman & Stage, 1992). As an inventory developed over 30 years, some subtle 
meanings and connotations of words in it might not be appropriate and reliably 
interpretable for contemporary research (Forgasz, Leder & Kloosterman, 2004). Thus, 
Doepken, Lawsky and Padwa (2004) generated the Modified Fennema-Sherman 
Attitudes Scales. This new version of the survey was a 5-point Likert scale including 
four scales – Personal confidence about the subject matter (C) with 12 items, 
Usefulness of the subject’s content (U) with 12 items, Subject is perceived as a male 
domain (M) with 11 items, and Perception of teacher’s attitudes (T) with 12 items. 
Some items in Confidence, Usefulness and Math-Gender Stereotypes are generated 
from this survey. 
The Mathematics and Technology Attitudes Scale (MTAS) 
The Mathematics and Technology Attitudes Scale (MTAS) (Barkatsas, 2005; Pierce, 
Stacey & Barkatsas, 2007) contained five scales – Mathematics Confidence (MC), 
Confidence with technology (CT), Attitude to learning mathematics with technology 
(MT), Affective engagement (AE) and Behaviour engagement (BE). This 5-point Likert 
scale survey had 20 items with 4 items in each scale. Some items in Confidence are 
generated from this survey.   
Abbreviated Math Anxiety Scale (AMAS) 
The Abbreviated Math Anxiety Scale (AMAS) was created by Hopko, Mahadeva, Bare 
and Hunt (2003) based on the Mathematics Anxiety Rating Scale – Revised (MARS-R) 
(Plake & Parker, 1982). The MARS-R was a 5-point Likert scale containing 24 items 
with two main scales – Learning Math Anxiety (LMA) with 16 items, which related to 
the anxiety about the process of learning mathematics, and Math Evaluation Anxiety 
(MEA) with 8 items, which was more directly relevant to the testing situations (Hopko, 
2003). The original survey was Mathematics Anxiety Rating Scale (MARS: Richardson 
& Suinn, 1972), which was a popular instrument measuring Anxiety between the 
1960s and 1970s. AMAS also used a 5-point Likert scale. Some items in Anxiety are 
generated from this survey. 
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Semi-structured Interview guidelines 
The semi-structured interview guidelines contain six questions and one focus-group 
interview lasts for around 20 to 30 minutes. The purpose of the interview is to have a 
deeper understanding of findings from survey about SATM, SMGS and the 
relationship between SATM and SMGS. Therefore, interview questions are mainly 
constructed in the form of “what”, “how” and “why” to explore students’ relevant 
learning experiences that impact their construction of attitudes towards mathematics. 
The structure of interview guidelines follows the salient aspects of the questionnaire 
including enjoyment, usefulness, anxiety, changes of attitudes, and math-gender 
stereotypes. For example, in order to investigate the extent to which students enjoy 
mathematics, participants are asked whether they like or dislike mathematics 
followed with sharing their relevant experiences and underpinning reasons. The 
aspect of anxiety is revealed by asking questions: “Do you feel anxious/nervous or 
relax when learning mathematics? How about in mathematics classes, during 
mathematics exam, and when doing mathematics homework?” The usefulness of 
mathematics is also explored through asking about participants’ experience of using 
mathematics in daily life, and about their potential opportunity to use mathematics in 
future life. Particularly, in order to make a comparison to survey findings about how 
SATM differs from Year 4 to Year 6 and the underpinning reasons, participants would 
be asked to describe their general attitudes towards mathematics this year and how 
different/similar these were compared with last year, and they would also be asked 
to share relevant experiences causing such results. SMGS is explored through asking 
students about gender differences or similarities in the contexts of learning 
mathematics and mathematical problem solving. Since it is the interview guideline, 
some more questions would be raised based on interviewees’ responses during the 
interview process. 
Cross-Cultural Issues: Translation and Conceptualisation 
Since instruments in this study are created in the language of English and used in the 
context of China, cross-cultural issues need justification. According to Litwin (1995), 
designing new instruments involves not only “language barriers” but also “conceptual 
differences” due to different cultures (p. 70). Thus, translation and cultural 
differences in conceptualisation are discussed in this section. After the researcher 
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translates English instruments into Chinese, several turns of checking are conducted 
to confirm the reliability and validity of translation as well as the appropriateness of 
the Chinese version. First, validation of the instruments is done by two research 
students who are fluent in both English and Chinese. Then, expert checking is 
conducted by an academic, who majors in research on mathematics education and is 
fluent in two languages. Third, the instruments are trialled with two primary school 
students, who are originally from mainland China and have been studying in Australia 
for at least one year. Two students compare English and Chinese versions to see 
whether the translation is appropriate for them and the conceptualisation is 
consistent in two languages. Their feedback will be taken into account when finalising 
the Chinese version. For instance, both students figure out that in the questionnaire, 
the translation of the phrase “make sense” in item 4 (I can tell if my answer in maths 
makes sense) does not make sense in the Chinese version for them. Based on their 
suggestions, the phrase “make sense” is translated as “right or wrong” in the Chinese 
version (see Appendix 3-1 and 3-2 for English and Chinese versions of the 
questionnaire for pilot study; Appendix 3-3 and 3-4 for English and Chinese versions 
of interview guidelines for pilot study). 
3.3.2 Ethical Considerations 
The development of this research ethical plan does not only consider participants 
who got involved in this study, but also follows the Faculty of Arts and Education, 
Deakin University Human Research Ethics Committee review process. According to 
the Australian Code for the Responsible Conduct of Research, primary students are 
vulnerable populations, and their participation in the project must receive the 
consent from their parents/guardians and relevant responsible people. Thus, the 
ethical consideration of this study includes the following issues: 
• Before Data Collection 
The researcher shall distribute plain language statements to and obtain consents 
from school principals, head teachers, parents/guardians and students themselves. 
All relevant people shall be well informed about the research project and their rights 
of withdrawal at any stage. (see Appendix 3-5 for participating invitation; Appendix 3-
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6, 3-7, 3-8, and 3-9 for PLSC to primary school principal, head teachers, 
parents/guardians and  students) 
• During Data Collection 
The researcher shall make sure all data are collected in an appropriate way for both 
the purpose of and participants within the project. Only gender and year level 
information will be collected in the questionnaire, and focus-group interviews will be 
only audio-recorded. All collected data are anonymous and can only be assessed by 
researchers and used for the purpose of this research.  
• After Data Collection 
All data shall be stored in a safe place, protected in a proper way and be kept 
confidential. The publications including the dissertation, journal articles, book 
chapters and conference paper will only include non-identifiable information. The 
direct quotations shall not contain any information that can identify participants. 
3.3.3 Data Collection 
Within the school, every class will have the same opportunity to get involved in the 
study. Thus, this study follows probability sampling within each school. For pilot study, 
in order to achieve high reliability and validity of collected data, with the help of head 
teachers, two classes will complete the questionnaire concurrently. Within the same 
week, one focus-group interview will be conducted in the school meeting/reading 
room. Thus, data collection for pilot study (two classes for survey and one interview 
with four students) will be completed within one week. For main study, since more 
classes (12 classes in total) are involved, it is difficult to make all participants 
complete the questionnaire concurrently. It is planned to make classes from the same 
year level (four classes) complete the survey at the same time. In the following week, 
nine focus-group interviews will be conducted. Thus, data collection for main study 
will last two to three weeks. According to the daily schedule of primary schools in 
Chengdu, all data collection will take place after the last morning-class during 
students’ noon (mid-day) leisure time, so there will be almost no impact on students’ 
normal learning time. 
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3.3.4 Data Analysis 
Two different methods of data analysis are applied to quantitative and qualitative 
data respectively. The quantitative data collected from the questionnaire are 
analysed statistically, while the qualitative data collected from the interviews are 
analysed thematically. 
Quantitative Data: Statistical Analysis 
In this study, the data collected from the 5-point Likert scale survey are coded as 1 for 
“Strongly Disagree”, 2 for “Disagree”, 3 for “Neutral”, 4 for “Agree” and 5 for 
“Strongly Agree”. This is typical ordinal data. Unlike nominal data, ordinal data have a 
clear ordering of levels, but unlike interval data, the distances among levels are 
unknown (Agresti, 2010). For instance, the difference in participants’ perception 
between “Strongly Disagree” and “Disagree” is not the same as the difference in their 
perception between “Agree” and “Strongly Agree”. Thus, technically, limited 
mathematical operations can be applied on ordinal data (Johnson & Morgan, 2016). 
On the other hand, because of its “quantitative nature” (Agresti, 2010, p. 3), ordinal 
data should not be treated the same as nominal data but the ordered categorical 
variable.  
However, numerous studies that research affect in mathematics education, 
particularly measuring SATM through using Likert scale survey, treated ordinal data as 
the same as interval data and performed traditional mathematical operations without 
justification (e.g. Cao, 2004; Chen et al., 2011; Dowker, Bennett & Smith, 2012; Gierl 
& Bisanz, 1995; Passolunghi et al., 2014; Wigfield & Meece, 1988). In these studies, 
descriptive statistics including mean, variance and standard deviation were used to 
describe central tendency and degree of dispersion; standard statistics including 
Crobanch’s Alpha and Factor Analysis such as Exploratory Factor Analysis (EFA) were 
used to confirm the reliability and construct validity of the survey; parametric 
statistics for continuous response variables such as ANOVA and MANOVA were used 
to explore the significance of group-based differences through calculating p-value. 
“Likert scales are clearly ordinal” (Kero & Lee, 2016, p. 507). Although ordinal data 
have “quantitative nature” – a ranked order, that which is ranked is “inherently 
qualitative” (Kero & Lee, 2016, p.507), unknown intervals make the fundamental 
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calculation such as addition, subtraction, multiplication and division meaningless. 
Thus, the mean, variance and standard deviation, and inferential statistics, and 
parametric statistics are inappropriate for ordinal data (Jamieson, 2004; Kero & Lee, 
2016). Concerning the above views, this study uses mode (mo), the most frequent 
value associated with a given variable, to illustrate central tendency (Johnson, & 
Morgan, 2016), and uses variation ratio (v), which is calculated based on mode, to 
describe the degree of dispersion/degree of centralisation (Wang & Liang, 2005). The 
formula to calculate variation ratio is v = 𝑛𝑛 − 𝑓𝑓𝑚𝑚𝑚𝑚
𝑛𝑛
 (Here, n refers to the total number of 
the samples, and 𝑓𝑓𝑚𝑚𝑚𝑚 refers to the frequency of mode). The frequency distribution 
table is used to present students’ responses to each item. Non-parametric statistics 
are used to investigate SATM and SMGS. Particularly, Chi-square (Field, 2013) is used 
to explore the statistically significant differences of gender, year levels and 
interaction of gender and year levels in SATM and SMGS. Spearman’s correlation test 
is used to explore the direction and strength of relationships between SATM and 
SMGS (Johnson & Morgan, 2016). Particularly, all the data are analysed after 
necessary value reverse.   
Qualitative Data: Thematic Analysis 
Thematic analysis is a method systematically analysing themes across a data set 
(Braun & Clarke, 2012). It is also a way to identify, organise and offer insight into 
meanings of patterns in the data (Braun & Clarke, 2006). Because of its accessibility 
and flexibility, thematic analysis can be applied in various fields. In this study, 
thematics analysis will be applied in both inductive and deductive approaches, 
because the findings from qualitative analysis will be used to have deeper 
understanding of as well as to confirm the findings from the questionnaire. More 
specifically, the inductive approach is to code and analyse data from bottom to top 
which is driven by the meaning of data, while the deductive approach is to code and 
analyse data from top to bottom which is driven by the researcher’s hypothesis 
including a series of concepts about SATM and SMGS. In terms of the main research 
questions, thematic analysis of interview data will be helpful to have further 
understandings of SATM, the underpinning reasons why gender and year level 
differences/similarities exist and how different and similar they are, what 
corresponding experiences related to such attitudes, in which way that students think 
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their gender will influence their mathematics learning, and the relationship between 
SATM and SMGS. In summary, thematic analysis of qualitative data is to explore and 
explain the tendency and phenomenon revealed by questionnaire data, but also to 
reveal students’ own experiences related to their mathematical attitudes and math-
gender stereotypes.  
3.4 Pilot Study Results: Finalising Instruments 
The main purpose of the pilot study is to measure reliability and validity of 
instruments and to finalise them based on the analysis of collected data. This section 
starts with the description of participants in the pilot and main study, followed with 
the discussion of the concept of reliability and validity. The final instruments are 
determined based on the analysis of SATM and SMGS through questionnaire and 
interview data. The integration of two types of findings informs the modification for 
both the questionnaire and interview guidelines. 
3.4.1 Participants in Pilot and Main Study 
In December 2015, the participating invitations were sent out to three primary 
schools in Chengdu. Since it was approaching the end of semester, all primary schools 
were busy with preparation of final examinations. Fortunately, there were two 
schools that showed interests in participating in this project. After receiving consents 
from the two principals and academic departments in both schools, the initial contact 
with head teachers was conducted. They were provided with the details of this 
project, the nature of data to be collected, the purpose and methods of data 
collection. After getting the consents from the head teachers, the researcher 
distributed consent forms to students and plain language statements to their 
parents/guardians. One week was allowed between the provision and the collection 
of these documents. Thus, there would be an opportunity for both students and their 
parents/guardians to decline the participation. Once the consent forms were 
returned, the data collection could be commenced. 
Two participating schools were co-ed schools. School A participated in the pilot study, 
while School B participated in the main study. Two Year 4 classes from School A were 
invited to participate in the survey. With the help of head teachers, 100 
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questionnaires were distributed with 95% returning rate. After checking the returned 
surveys, 91 questionnaires from 49 boys and 42 girls were confirmed as completed 
and valid. Based on the recommendation of head teachers, two students (one boy 
and one girl) with similar mathematical achievements from one class (four students in 
total) were invited to attend the semi-structured focus-group interview (see Table 
3.2). 
Table 3. 2 Participants in the pilot study 
Instruments Year Level Participating Sample Size 
Questionnaire Year 4 91 returned, completed and valid questionnaire from two 
classes 
Focus-Group Interview Year 4 4 students that a pair (one boy and one girl) is from the same 
class  
 
The main study’s data collection was conducted in May and June 2016. There were 12 
classes from Year 4, 5 and 6; four classes from each year level were invited to 
complete the questionnaire. At each year level, with the help of head teachers, 200 
questionnaires were distributed with more than 80% returning rate. After checking 
the validity, 501 returned questionnaires from 258 boys and 243 girls were confirmed 
to be completed and valid, which were used for main study data analysis. Based on 
the recommendation of head teachers, three boys and three girls from each year 
level (18 students in total) with similar mathematical achievements got involved in 
semi-structured interviews in the way of focus group (see Table 3.3). 
Table 3. 3 Participants in the main study 
Questionnaire 
 Distributed 
Questionnaires 
Returned 
Questionnaires 
Completed and Valid Questionnaires 
Year 4 200 (100%) 175 (87.5%) 167 (83.5%) 
Including 83 boys and 84 girls 
Year 5 200 (100%) 163 (81.5%) 155 (77.5%) 
Including 82 boys and 73 girls 
Year 6 200 (100%) 191 (95.5%) 179 (89.5%) 
Including 93 boys and 86 girls 
In Total 600 (100%) 529 (88.2%) 501 (83.5%) 
Including 258 boys and 243 girls 
Interview 
Year Level Sample Size 
Year 4 3 boys and 3 girls (6 students) 
Year 5 3 boys and 3 girls (6 students) 
Year 6 3 boys and 3 girls (6 students) 
In Total 9 boys and 9 girls (18 students) 
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3.4.2 Concept of Reliability and Validity 
A reliable survey instrument is consistent, while the valid one is accurate (Fink, 2003). 
There are four main types of reliability including test-retest, alternate-form, internal-
observer and internal consistency reliability (Fink, 2003; Litwin, 1995). Because of 
research design, test-retest, alternate-form and internal-observer reliability cannot be 
assessed in this study. For internal consistency reliability, the most popular method 
recommended by the research handbook is to calculate Crobanch’s Alpha (e.g. Fink, 
2003; Litwin, 1995). However, because the Likert scale is ordinal, Crobanch’s Alpha 
cannot be applied. Validity refers to how well the survey measures what it is 
supposed to measure (Litwin, 1995). There are three types of validity – criterion 
validity, content validity and construct validity (Fink, 2003; Litwin, 1995). Content 
validity is measured before (see 3.3.1) and after applying instruments in the pilot 
study. Since instruments in this study are constructed mainly based on the PISA 2012 
questionnaire, the criterion validity can be measured through comparison between 
these two surveys. For construct validity, the most common approach recommended 
by the research handbook is factor analysis such as exploratory factor analysis (e.g. 
Fink, 2003; Litwin, 1995). However, because of data type, it cannot be applied in this 
study. 
This study calculates mode (mo) and variation ratio (v) of each scale and presents 
frequency table to reveal students’ general attitudes towards mathematics, and uses 
their relevant experiences that they share in the interview to explain the findings 
from the survey. Since the interview is composed based on the questionnaire, these 
two instruments shall be consistent with each other. Through combining students’ 
responses from two instruments, whether students have consistent understandings 
of two instruments can be revealed. Therefore, instruments’ internal consistency and 
accuracy can be measured in this way. 
3.4.3 Process of Finalising Instruments 
In order to move the value of data towards the same direction with a consistent 
meaning, some items need to be reversed before analysing. Since the survey is a 5-
point Likert scale, the reversed value equals six subtracting the original value. In 
SATM scale, item 7 (I am just not good at maths), item 8 (Maths is very hard for me), 
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item 11 (I am not the type who do well in maths), item 12 (I don’t think I could do 
advanced maths), item 19 (Maths is not important for my daily life) and item 20 (I 
won’t use maths very often after graduation) are reversed. In SMGS scale, item 26 
(Boys perform better than girls in maths) and item 27 (Girls who enjoy learning maths 
are a little strange), following traditional stereotypes, need to be reversed before 
analysis. 
SATM and SMGS 
Generally, participants in the pilot study hold positive attitudes towards mathematics 
(see Table 3.4). Self-perception (SP) shares mode of 5 (Strongly Agree), which reveals 
that most students show their strong self-efficacy, self-concept and confidence in 
mathematics learning, and the variation ratio is 0.58, which informs that almost half 
of students (42%) hold strongly positive attitudes for this sub-scale. According to 
Figure 3.1, more than 70% of students’ responses are positive for SP. Motivation (M) 
also shares mode of 5 (Strongly Agree) informing that most students think learning 
mathematics is full of fun (Enjoyment) and consider mathematics as a useful subject 
(Usefulness), and the variation ratio is 0.26 revealing relatively high level of 
centralisation. Particularly, around 90% of students’ responses are positive for this 
sub-scale while more than 70% are strongly positive, which reveals their strong 
motivation to learn and deal with mathematics (see Figure 3.1). In contrast, Anxiety 
(A) shares mode of 1 (Strongly Disagree) with the variation ratio of 0.51 informing 
that most students do not feel nervous or anxious when doing mathematics. 
Although most students’ responses for Anxiety are negative, around 10% of 
responses are neutral while around 15% responses are positive. Thus, certain level of 
mathematical anxiety does exist among participants.  
Table 3. 4 Mode and variation ratio of sub-scales in SATM and SMGS 
 SATM SATM SMGS 
SP M A 
Mode 52 5 5 1 53 
Variation Ratio 0.46 0.58 0.26 0.51 0.28 
 
                                                          
2 The values of items in Anxiety are revered before analysis, so mode of 5 showed students’ very 
positive attitudes. 
3 Item 26 and item 27 which showed strong traditional stereotypes, are reversed before analysis, so 
mode of 5 showed students’ strong anti-traditional stereotypes. 
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Strong anti-traditional stereotypical views are widely shared among participants (see 
Table 3.4). Particularly, SMGS shares mode of 5 (Strongly Agree) with variation ratio 
of 0.28 informing that most participants think both boys and girls can learn 
mathematics equally well, and even that girls can do it better. According to Figure 3.1, 
summating frequency of responding 5 (Strongly Agree) and 4 (Agree) is up to 95%, 
which reveals that anti-traditional stereotypical views are widely accepted.  
An inspection of responses frequency distribution of SATM and SMGS (see Figure 3.1) 
reveals the tendency that more than 40% of participants’ responses situate at 
extreme levels – Strongly Agree (5) or Strongly Disagree (1). Thus, cultural assumption 
that Chinese students prefer indirect responses and like to sit on the fence by 
choosing neutral (Cao, 2004) is not applicable for participants in this study. One 
possible reason could be the participants’ age. Compared with Cao’s (2004) study, 
participants in this study are much younger, so they might have stronger desires to 
express their feelings.  
 
Figure 3. 1 Overview of SATM and SMGS 
Students’ Relevant Experiences resulting in SATM and SMGS 
Consistent with questionnaire findings, students develop very positive attitudes 
towards mathematics. Students express their liking for mathematics by describing 
their dislike of or disvaluing of Chinese. As mathematics and Chinese are two major 
subjects at school level in China, it could be understandable that students make this 
comparison without asking. 
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Chinese is boring. Our Chinese teacher always ask us to read the texts loudly again 
and again…... so I feel that I like maths more. [G1] 
 
Honestly, I really like maths because I think it will be more useful than Chinese in 
future. [B2] 
 
Students share their experiences in mathematics classes to show their enjoyment. 
Words such as “very interesting”, “really like”, “full of fun” and “do enjoy” reveal that 
students do like math-related classroom activities such as the probability of ball. 
Through teamwork of guessing the colour of balls picked from a non-transparent bag, 
students enhance their understandings of the concept of probability as well as their 
capability for teamwork.   
……We are divided into several groups, and each group is given a non-transparent 
bag. Within the bag, there are some balls of different colours. [G1] 
 
Normally, there are two colours. One is yellow, and the other is white. Sometimes, 
there are three different coloured balls. That makes it more difficult. [G2] 
 
I always guess it correctly but sometimes [I] don’t. [B2] 
 
Of course, you cannot be always right. That is the meaning of possibility. For 
example, there are more yellow balls than white balls in the bag. You can be right if 
you guess it is a yellow ball, but you can be wrong as well, as it is possible to get a 
white ball. [B1] 
 
Most participants mention using fundamental numeration such as addition, 
subtraction, multiplication and division when doing shopping. This is the most 
popular way that primary students use mathematics in their daily life. Compared with 
girls, boys tend to be more excited and active to express where and how they have 
used mathematics, and the sense of achievements that they have conceived after 
solving math-related problems. However, none of the participants show anxiety when 
doing mathematics and dealing with math-related activities. 
Students’ responses to questions about gender and mathematics learning further 
confirmed that anti-traditional stereotypical views are widely shared among both 
boys and girls. Some participants think learning mathematics well does not have 
much to do with gender and claim that both boys and girls can learn mathematics 
well. 
I think maths is the same for boys and girls. [B1] 
 
It is impossible that anyone is born with a maths mind. [G1] 
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I think boys and girls born with the similar brilliant brain to handle maths. [G2] 
 
Diligence is a main factor in making the difference in mathematics learning results. 
Because Chinese social values emphasise diligence, participants in this study naturally 
follow this value. Learning mathematics with care in order to avoid making mistakes 
on simple tasks and avoid making mistakes in the similar problems are also 
highlighted. 
Good maths grades can be achieved through diligence and hard work, instead of 
innateness. [G1] 
Yes, I agree. [B1] 
In our class, the first achievement in maths is a girl. She is very diligent. [B2] 
Girls work harder than boys and they can achieve higher level of accuracy than boys, 
because of care. [G2] 
  
Students’ responses to questions about gender and mathematical problem solving 
reveal that participants are aware of the existence of gender differences but 
traditional stereotypical views are not accepted among them. Human beings’ brain 
and the type of mathematics problems are emphasised, as they think these are two 
key factors influencing the problem solving results. Particularly, it is pointed out that 
boys and girls have similar brains, but their brains work differently. Some participants 
also mention that girls have a higher chance to solve certain types of mathematics 
problems correctly while boys have a higher chance of solving other types of 
problems correctly. In summary, gender is not the key factor determining the 
problem solving results, but sometimes it does make some differences. 
Modification of the Questionnaire and Interview Guidelines 
Based on the above findings, some revisions are needed in order to ensure that the 
questionnaire and interview guidelines have higher internal consistency. The 
questionnaire is modified based on the findings from interview and mathematics 
framework of PISA 2012, while the interview guidelines are modified based on the 
findings from the questionnaire. 
For the questionnaire, students’ understandings of Self-Concept and Confidence are 
obscure. According to the mathematics framework of PISA 2012, there are only two 
sub-scales within self-related belief – self-efficacy and self-concept. Therefore, after 
re-wording and deleting some exiting items in Self-Perception (SP), this sub-scale is 
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re-grouped with Self-Efficacy (SE) including item 1 to item 4 and Self-Concept (SC) 
including item 5 to item 10. For Motivation (M), questionnaire and interview findings 
reveal high internal consistency among instruments. In order to make it much easier 
to understand by primary students, all statements are re-examined and re-stated as 
positive statements. After adding one item into each group, the finalised Enjoyment 
(E) included item 11 to item 15 and Usefulness (U) included item 16 to item 20. 
Anxiety (A: item 21 to item 25) achieves very high internal consistency in SATM scale, 
thus no change was made. For SMGS, the findings inform the existence of two types 
of stereotypes – Traditional Stereotype (TS) that boys are better at mathematics and 
Anti-Traditional Stereotype (ATS) that both boys and girls can be equally good at 
mathematics; even that girls can do it better than boys. More items need to be added 
into this scale to broaden and deepen this research field. Thus, finalised SMGS scale 
includes Traditional Stereotype (item 26 to item 29) and Anti-Traditional Stereotype 
(item 30 to item 35). (See Appendix 3-10 and 3-11 for English and Chinese versions of 
finalised questionnaire) 
For interview guidelines, more questions are added to ask about students’ enjoyment 
of mathematics, how and why. The last two interview questions asking about 
students’ views on boys and girls learning mathematics and solving mathematics 
problems are combined as one. Thus, the finalised interview guidelines include five 
main questions while each of them has some sub-questions. The 1st question is to 
start the conversation and to explore students’ general attitudes towards 
mathematics. The 2nd question is to explore students’ relevant experiences about 
mathematics anxiety, while the 3rd question is to investigate students’ views on the 
use of mathematics. The 4th question is to have further understandings about how 
students’ attitudes change from lower to higher year levels and the underpinning 
reasons. The last interview question is to explore SMGS by asking their opinions 
about gender differences and similarities in mathematical learning and mathematical 
problem solving. Particularly, interview question one to four shed light on research 
question 1 (SATM), and interview question five sheds light on research question 2 
(SMGS), and the combination of five questions could give some hints about the 
relationships between SATM and SMGS (research question 2). (see Appendix 3-12 and 
3-13 for English and Chinese versions of finalised interview guidelines).  
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3.5 Research Timeline 
Phase 2015 2016 
Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul 
Phase 1: Melbourne, Australia  
Attended HDR Workshop                   
Reviewed Literatures                   
Attended HDR Summer School 2015                   
Started MA: Constructed Research Topic                   
Determined Research Topic                   
Drafted Colloquia Document                   
Revised and Finalised Colloquia Document                   
Colloquium (Candidature Confirmation)                   
Applied for Ethics Approval for Pilot Study                   
Applied for International Travel Grants                   
Phase 2: Chengdu, China  
Collected Pilot Study Data                   
Applied for Revised Ethics Approval for Main Study 
Data Collection 
                  
Phase 3: Melbourne, Australia  
Analysed Pilot Study Data                   
Attended HDR Summer School 2016                   
Wrote up Pilot Study Report                   
Phase 4: Chengdu, China  
Collected Main Study Data                   
Analysed Main Study Data                   
Phase 2016 2017 
Aug Sept Oct Nov Dec Jan Feb Mar Apr 
Phase 5: Melbourne, Australia  
Attended HDR Winter School 2016          
Analysed Main Study Data          
Drafted Dissertation          
Revised and Finalised Dissertation          
Submitted Dissertation          
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CHAPTER FOUR: FINDINGS 
This chapter presents main findings. The findings about Students’ Attitudes towards 
Mathematics (SATM) and Students’ Math-Gender Stereotypes (SMGS) are presented 
from three perspectives – gender, year levels and interaction of gender and year 
levels. It is achieved by describing central tendency, degree of dispersion, and 
presenting responses frequency distributions and conducting Chi-square tests on 
questionnaire data as well as thematic analysis of interview data. The relationships 
between SATM and SMGS are examined by conducting Spearman’s correlation tests 
and explained from the stereotype threat perspective and the resilience perspective. 
Chapter summary is presented at last to highlight key findings. 
4.1 Students’ Attitudes towards Mathematics (SATM) 
Generally, most participants show their positive attitudes towards mathematics with 
mode of 5 (Strongly Agree) and the variation ratio of 0.57, which means participants’ 
responses tend to be very positive on almost half of the items. This finding is 
consistent with some existing studies on Chinese SATM (e.g., Cao, 2004; Cao & 
Forgasz 2006; Liu & Chen, 2002; Zhang, Seah & Song, 2013; Zhao & Yang, 2007). The 
interview data involving 18 participants reveal that two girls from Year 4 and Year 5 
show their dislike of mathematics and two girls from Year 6 think they do not like 
mathematics but do not hate it either (in their own words, it is “just so so”). The rest 
of the participants consider mathematics to be interesting and full of fun and they 
enjoy learning it. Particularly, all boys show their interests in and enjoyment of 
learning mathematics. 
4.1.1 Gender Differences/Similarities in SATM 
The results of modes and variation ratios of each sub-scale in SATM based on gender 
inform that most boys and girls hold positive attitudes towards mathematics (see 
Table 4.1). Self-Perception (SP) and Motivation (M) share the mode of 5 (Strongly 
Agree), while Anxiety (A) shares the mode of 1 (Strongly Disagree). An inspection of 
the variation ratio informs that degrees of dispersion from high to low are SP, A, and 
M. Particularly, Self-Concept (SC) shares the highest level of dispersion informing that 
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students’ belief about their ability to learn mathematics well varies both among boys 
and among girls. Usefulness (U) shares the lowest level of dispersion with the same 
variation ratio for both boys and girls (0.28) revealing that most students consistently 
hold strong agreement that mathematics is and will be useful for their life currently 
and in the future.  
Table 4. 1 Mode and variation ratio of SATM by gender 
 Gender SP SP M M A 
SE SC E U 
Mode Boys 5 5 5 5 5 5 1 
Girls 5 5 5 5 5 5 1 
Variation 
ratio 
Boys 0.61 0.56 0.64 0.35 0.41 0.28 0.48 
Girls 0.64 0.58 0.68 0.36 0.47 0.28 0.50 
 
Mathematical Self-Perception 
Mathematical Self-Perception (SP) is a person’s perceptions of himself/herself as a 
mathematics learner with two groups – Self-Efficacy (SE) and Self-Concept (SC). 
 
Figure 4. 1 SE (Item 1 to 4) responses frequency distribution by gender 
More than 60% of boys and girls show positive attitudes towards their mathematical 
problem-solving capability with few gender differences (see Figure 4.1). Item 3 (I can 
use maths to solve problems in my daily life) shares the highest percentage of strong 
agreement by both boys and girls indicating participants’ strong belief that they can 
use mathematics to handle daily life problems. Comparatively, fewer participants 
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choose Neutral for this group of items revealing that boys and girls are willing to 
express their opinions about their mathematics problem solving capability. There is 
no statistically significant difference within Self-Efficacy by gender (see Table 4.2).  
Table 4. 2 Chi-square results for SE (Item 1 to 4) by gender 
Item  χ2 Statistics 
1. I can solve maths problems in textbooks. NS* (p = 0.09) 
2. I can solve one maths problems in different ways. NS (p = 0.77) 
3. I can use maths to solve problems in my daily life. NS (p = 0.97) 
4. I can solve more difficult maths problems than those in my textbooks. NS (p = 0.49) 
*NS: Not Significant 
 
Analysis of interview data reveals that all participants think the questions in 
mathematics textbooks are simple, but they may still make mistakes because of 
carelessness. Primary students mainly use mathematics to calculate the price after 
discount, compare prices and calculate budget and payment when doing shopping in 
daily life. Particularly, more girls tend to use mathematics in this way in their daily 
lives, while boys use mathematics to solve and think about more difficult problems 
such as architectural design. 
I find out most design of architectures contains triangle(s). At first, I think it is 
probably because triangle looks beautiful. Through learning, I know it is because 
triangle is the most stable shape, so it is safe to use it in architectural design. 
Circle is also stable, but not as triangle……. I think we cannot live without maths. 
[BM3Y64, Year 6 boy] 
 
…… the design of manhole covers. Have you think about why all manhole covers 
on streets are in the shape of circle? Why cannot they be triangle, square or 
rectangle? After learning, I know that it is because circle has different area of 
thrust surface, which makes it much easier to dismantle. See, maths is 
everywhere. [BB2Y6, Year 6 boy] 
 
                                                          
4 BM3Y6 means the 3rd Year 6 boy from mixed group. The 1st B and 2nd M mean the boy from mixed 
group; 3 means number 3 (third); Y6 means Year 6. This rule applies to codings of the rest of 
interviewees. 
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Figure 4. 2 SC (Item 5 to 10) responses frequency distribution by gender 
Slightly more boys are confident in their ability to be competent in mathematics (see 
Figure 4.2). A comparison between item 6 (Maths is easy for me) and item 8 (Maths is 
not very hard for me) reveals that although both items carry similar meanings, a 
higher percentage of students choose strongly agree for item 8 than item 6, which 
reveals participants’ attitudes are influenced by the way statements are presented. 
For these two items, students who agree that mathematics is not very hard to learn 
do not mean mathematics is easy. Compared with other items, more students choose 
Neutral for item 10 (I can achieve high score in maths exam) revealing their 
uncertainty about their ability of high performance in mathematics. 
Table 4. 3 Chi-square results for SC (Item 5 to 10) by gender 
Item  χ2 Statistics 
5. I learn maths quickly. NS (p = 0.65)* 
6. Maths is easy for me. NS (p = 0.60) 
7. I am good at maths. NS (p = 0.63) 
8. Maths is not very hard for me. NS (p = 0.08) 
9. I have a maths mind. χ2  =  11.189, df  =  4, p(χ2 > 11.189)  =  0.02 
10. I can achieve high score in maths exams. NS (p = 0.51) 
*NS: Not Significant 
 
Only item 9 (I have a maths mind) within Self-Concept has statistically significant 
differences by gender with p-value less than 0.05 (see Table 4.3). More boys than girls 
show positive and strongly positive for this item. A relatively high number of students 
choose Neutral for item 9, particularly girls (up to 42%). Also, there are slightly more 
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girls than boys who show their disagreement and strong disagreement for this item. 
The term “maths mind” relates to mathematics talent, which is stereotypically 
considered as an advantage of boys. Thus, girls’ unsure attitudes towards this item 
reveal that they are still under the influence of traditional stereotypes of 
mathematics learning. 
Analysis of interview data further confirms the significant gender differences in maths 
mind. Most boys think they have great mathematics minds while girls tend to be 
more unsure, even negative. 
I do believe I have a maths mind, because my maths is very good. [BM3Y6, Year 6 
boy] 
 
I know I have a maths mind, but if I want to be better in maths, I still need to do 
more practices. [BB2Y5, Year 5 boy] 
 
I am good at Chinese, so I don’t think I have a maths mind. [GG1Y4, Year 4 girl] 
 
Some participants (e.g., BM3Y6, GM3Y6) think boys have more mathematics talents 
than girls, because they have stronger spatial visualisation capability. However, some 
participants (e.g., GM3Y5, BB1Y6) think both boys and girls have their own strength 
and weakness in mathematics learning, so it could be inappropriate to conclude boys 
are smarter at mathematics or boys have more mathematics talents than girls. 
Boys and girls show different attitudes when confronting high expectations from 
parents. One girl (GM3Y6) expresses the stress from her parents’ high expectations; 
the difficult mathematics knowledge and preparation of the secondary school 
entrance examination made her lose interest in learning mathematics. In contrast, a 
boy (BM3Y6) thinks the expectation (of high achievement in mathematics exams) 
from his parents makes him feel stressed sometimes, but he does place high value on 
mathematics, because he notices the great potential of using mathematics in the 
future. 
Mathematical Motivation 
Mathematical Motivation (M) is the attitudinal indicator that directs individuals to 
learn mathematics and deal with math-related issues, with two groups – Enjoyment 
(E) and Usefulness (U). 
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Figure 4. 3 E (Item 11 to 15) responses frequency distribution by gender 
Slightly more boys enjoy doing mathematics while relatively more girls are 
conservative in expressing their views (see Figure 4.3). Approximately 90% of boys 
and girls agree with the statement that Mathematics is very interesting (item 11). The 
biggest difference between boys and girls choosing Strongly Agree appears in item 14 
(I love maths because I love challenging myself) up to 10%, which informs that more 
boys enjoy being challenged and solving difficult problems than girls. However, there 
is no statistically significant difference within Enjoyment by gender (see Table 4.4). 
Table 4. 4 Chi-square results for E (Item 11 to 15) by gender 
Item  χ2 Statistics 
11. Maths is very interesting. NS (p = 0.08)* 
12. I am interested in the things I learn in maths. NS (p = 0.29) 
13. Solving maths problems is full of fun. NS (p = 0.70) 
14. I love maths because I love challenging myself. NS (p = 0.10) 
15. I enjoy learning maths. NS (p = 0.56) 
*NS: Not Significant 
 
Analysis of Interview data reveals that most participants show their liking for learning 
mathematics, but more boys tend to do so. The lower the year level, the stronger the 
liking for mathematics. One Year 4 girl expresses her liking for learning language, 
music and arts, rather than mathematics or maths-related subjects. She even says she 
does not like anything to do with numbers (GG1Y4). Three boys and one girl from 
Year 5 enjoy learning mathematics, while two Year 5 girls’ opinions tend to be 
negative.  
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I don’t like maths. You know, my maths is not very good. Sometimes, the results 
of maths exams even make me feel disappointed. [GG1Y5, Year 5 girl] 
 
Generally, maths is interesting, but it becomes more and more difficult, I think…… 
I feel I don’t enjoy learning maths as I used to do. [GG2Y5, Year 5 girl] 
  
The responses from Year 6 students reveal much greater gender differences in 
mathematical enjoyment. Three boys (BB1Y6, BB2Y6, BM3Y6) enjoy mathematics 
learning, especially in the way of teamwork and one girl (GG2Y6) expresses her liking 
for mathematics because of its flexibility. The other two girls show more interests in 
language learning such as Chinese and English, and find mathematics boring (GG1Y6) 
and difficult (GM3Y6). 
 
Figure 4. 4 U (Item 16 to 20) responses frequency distribution by gender 
Most participants strongly agree with the usefulness of mathematics, while girls 
slightly outnumber boys (see Figure 4.4). A relatively high percentage of girls (more 
than 80%) think mathematics is useful in general (item 20), but more boys strongly 
agree that learning mathematics can make them become smarter (item 19). This is 
the only item where boys holding strong agreement outnumber girls in Usefulness. 
Comparison between item 19 and item 9 (I have a maths mind) from Self-Concept 
reveals that more boys than girls think learning mathematics can make them smarter 
and consequently they think they achieve more mathematics talents. As a result, 
significant gender differences in maths minds appear in item 9. There is no 
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statistically significant difference within Usefulness in the frequency distribution by 
gender (see Table 4.5). 
Table 4. 5 Chi-square results for U (Item 16 to 20) by gender 
Item  χ2 Statistics 
16. Maths is important for my future job. NS (p = 0.27)* 
17. Maths is important for my future study. NS (p = 0.88) 
18. Maths is important for my daily life. NS (p = 0.36) 
19. Learning maths makes me smarter. NS (p = 0.44) 
20. Maths is useful. NS (p = 0.31) 
*NS: Not Significant 
 
Analysis of interview data further confirms both boys and girls consider mathematics 
is useful for their daily life currently and will be beneficial for their future. Most 
participants think learning mathematics can make them smarter, while the reasons 
they provide vary among year levels. Year 4 students think learning mathematics 
requires more thinking, because of increasing difficulty, and the more they think, the 
smarter they are. Year 5 students put more emphasis  on logical thinking whereas 
Year 6 students think learning mathematics makes them think more thoroughly and 
understand the problem more comprehensively. 
I think both maths and language train our way of thinking, but in different ways, 
maths trains us how to think logically and calculate accurately while language 
trains us how to speak and write appropriately. [BB1Y4, Year 4 boy] 
 
Learning maths needs a lot of thinking. Continuous thinking can make our brain 
more flexible……. Our brain is like a knife, and thinking is like the process of 
sharpening knife. The more we sharpen the knife, the more keenness the knife 
becomes. In the same way, the more we think, the smarter we become. [GM3Y5, 
Year 5 girl] 
 
I think learning maths can make me look at things from different aspects, instead 
of one or two aspects. I can think more thoroughly and solve problems from 
different perspectives. [BM3Y6, Year 6 boy] 
 
Boys share more positive attitudes towards use of mathematics in the future than 
girls. Analysis of interview data reveals that more boys than girls are interested in the 
Science, Technology, Engineering, and Mathematics (STEM) careers such as 
accountant, spaceship designer, astronaut, engineer, and pilot whereas girls show 
more interests in literature, arts and music.  
Mathematical Anxiety 
Mathematical Anxiety (A) refers to an individual’s negative feelings including stress, 
nervousness and helplessness when dealing with mathematics. 
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Figure 4. 5 A (Item 21 to 25) responses frequency distribution by gender 
Most participants do not feel nervous, anxious or desperate when dealing with 
mathematics (see Figure 4.5). Approximately 80% boys and girls think they do not feel 
nervous in mathematics classes (item 21), when solving mathematics problems (item 
22) or taking mathematics exams (item 23). However, more boys than girls show 
extreme feelings for item 24 and item 25. Further inspection reveals that although 
more boys than girls hold strong disagreement for the statement that they worry 
more about mathematics than other subjects (item 24), more boys hold strong 
agreement for this statement than girls. This pattern is also observed in their 
responses to item 25 (I worry that I get poor grades in maths). This result is consistent 
with the PISA 2012 report that, although gender differences in mathematics 
performance favour boys, differences within genders are much greater than those 
between genders (OECD, 2014a, p. 23). There is no statistically significant difference 
within Anxiety by gender (see Table 4.6).  
Table 4. 6 Chi-square results for A (Item 21 to 25) by gender 
Item  χ2 Statistics 
21. I feel nervous in maths classes. NS (p = 0.35)* 
22. I feel tense when solving maths problems. NS (p = 0.42) 
23. I feel desperate when taking maths exams. NS (p = 0.26) 
24. Compared with other subjects, I worry more about maths. NS (p = 0.33) 
25. I worry that I get poor grades in maths. NS (p = 0.53) 
*NS: Not Significant 
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Analysis of interview data reveals most participants do not feel nervous in 
mathematics classes, when doing mathematics homework, or when taking 
mathematics exams. Instead of feeling nervous, some students report they enjoy 
activities in mathematics classes. Most of them think mathematics homework is easy, 
so they do not feel nervous when doing it. Even when doing Olympic mathematics, 
they are not nervous. When taking mathematics exams, most students think they do 
not feel nervous. However, some students report that they do feel nervous when 
confronting difficult problems in mathematics exams, particularly when the time is 
running out. Some girls report that they worry about getting poor grades in 
mathematics. 
Gender differences in SATM are obvious when asking students to compare 
mathematics with other subjects. While only one boy (BB2Y4) reports that he feels 
more anxious when dealing with mathematics than other subjects, more girls report 
they worry more about mathematics than other subjects, because of difficult 
mathematics knowledge (GM3Y4), carelessness (GG2Y5), and weakness of dealing 
with number issues (GM3Y6). 
4.1.2 Year Level Differences/Similarities in SATM 
Students from three year levels show very positive attitudes towards mathematics. 
The mode for Self-Perception (SP) and Motivation (M) is 5 (Strongly Agree), and the 
mode for Anxiety (A) is 1 (Strongly Disagree) (see Table 4.7). Motivation shares the 
highest level of centralisation followed by Anxiety, and Self-Perception. Comparison 
among three year levels reveals that Year 5 students achieve the highest central 
tendency for three sub-scales within SATM. 
Table 4. 7 Mode and variation ratio of SATM by year levels 
 Year Level SP SP M M A 
SE SC E U 
Mode Year 4 5 5 5 5 5 5 1 
Year 5 5 5 5 5 5 5 1 
Year 6 5 5 5 5 5 5 1 
Variation 
ratio 
Year 4 0.65 0.60 0.68 0.34 0.42 0.27 0.49 
Year 5 0.59 0.53 0.63 0.33 0.42 0.24 0.49 
Year 6 0.63 0.58 0.67 0.39 0.53 0.30 0.51 
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Mathematical Self-Perception 
Mathematical Self-Perception (SP) is a person’s perceptions of himself/herself as a 
mathematics learner with two groups – Self-Efficacy (SE) and Self-Concept (SC).  
 
Figure 4. 6 SE (Item 1 to 4) responses frequency distribution by year levels 
More than 60% of participants show their confidence in their capability to solve 
mathematics problems, while a higher percentage of Year 5 students do so (see 
Figure 4.6). Particularly, approximately 90% students agree that they can use 
mathematics to solve problems in their daily life (item 3), while Year 5 students share 
the highest percentage and Year 6 students share the lowest percentage. Comparison 
among items reveals that a lower percentage of students (approximately 30%) show 
their strong agreement with the statement that they can solve one mathematics 
problem in different ways (item 2). This result could be different from the expectation 
of mathematical teaching strategies (Ministry of Education of People’s Republic of 
China, 2011), which emphasises the significance of solving the same problem in more 
than one way. There is no statistically significant difference within Self-Efficacy by 
year levels (see Table 4.8). 
Table 4. 8 Chi-square results for SE (Item 1 to 4) by year levels 
Item  χ2 Statistics 
1. I can solve maths problems in textbooks. NS* (p = 0.67) 
2. I can solve one maths problem in different ways. NS (p = 0.54) 
3. I can use maths to solve problems in my daily life. NS (p = 0.06) 
4. I can solve more difficult maths problems than those in my textbooks. NS (p = 0.17) 
*NS: Not Significant 
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Figure 4. 7 SC (Item 5 to 10) responses frequency distribution by year levels 
Most students are confident in their ability to be competent in mathematics. 
Particularly, more Year 5 students think so (see Figure 4.7). Comparison among items 
reveals that a relatively high percentage (approximately 35%) of participants tend to 
not express their views by choosing Neutral for item 9 (I have a maths mind). 
Participants from lower year levels are less confident in achieving high mathematical 
scores than higher year levels (item 10). Particularly, approximately 40% of Year 4 
students choose neutral for this item. There is no statistically significant difference 
within Self-Concept by year levels (see Table 4.9). 
Table 4. 9 Chi-square results for SC (Item 5 to 10) by year levels 
Item  χ2 Statistics 
5. I learn maths quickly. NS (p = 0.16)* 
6. Maths is easy for me. NS (p = 0.44) 
7. I am good at maths. NS (p = 0.72) 
8. Maths is not very hard for me. NS (p = 0.10) 
9. I have a maths mind. NS (p = 0.49) 
10. I can achieve high score in maths exams. NS (p = 0.27) 
*NS: Not Significant 
 
Mathematical Motivation 
Mathematical Motivation (M) is the attitudinal indicator that directs individuals to 
learn mathematics and deal with math-related issues, with two groups – Enjoyment 
(E) and Usefulness (U). 
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Figure 4. 8 E (Item 11 to 15) responses frequency distribution by year levels 
Most participants enjoy doing mathematics (see Figure 4.8). The higher the year 
levels, the less participants think mathematics is interesting (item 11), enjoy learning 
mathematics (item 12) and consider it is interesting to solve mathematics problems 
(item 13) by choosing Strongly Agree. On the other hand, the percentage of 
participants choosing strong agreement and agreement increases between Year 4 
and Year 5, then decreases, reaching the lowest point at Year 6 for item 14 (I love 
maths because I love challenging myself) and item 15 (I enjoy learning maths). 
Table 4. 10 Chi-square results for E (Item 11 to 15) by year levels 
Item  χ2 Statistics 
11. Maths is very interesting. NS (p = 0.89)* 
12. I am interested in the things I learn in maths. NS (p = 0.09) 
13. Solving maths problems is full of fun. NS (p = 0.52) 
14. I love maths because I love challenging myself. NS (p = 0.17) 
15. I enjoy learning maths. χ2 = 20.108, df  =  8, P(χ2 > 
20.108) = 0.0099 < 0.05 
*NS: Not Significant 
 
Only item 15 (I enjoy learning maths) within Enjoyment has statistically significant 
differences by year levels with p-value less than 0.05 (see Table 4.10). Responses 
frequency distribution of item 15 reveals that more than 70% students show their 
agreement while approximately 50% of students show their strong agreement. The 
pattern of students thinking they enjoy learning mathematics experiences an increase 
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from Year 4 to Year 5 and a decrease reaching the lowest point at Year 6. Thus, Year 5 
students share the highest level of pleasure when learning mathematics, even though 
15% of students from this year level tend to sit at the middle by choosing neutral. 
 
Figure 4. 9 U (Item 16 to 20) responses frequency distribution by year levels 
Most participants show their strong agreement on the practical use of mathematics 
(see Figure 4.9). Particularly, more participants from Year 5 tend to firmly believe that 
mathematics is important for their future study (item 17), for their daily life (item 18), 
learning mathematics makes them smarter (item 19), and more generally 
mathematics is useful (item 20) than Year 4 and Year 6 students. Similar to item 14 
and item 15 from Enjoyment, the distribution tendency reveals that the percentage 
of students holding strong agreement increases between Year 4 and Year 5, and then 
decreases reaching the lowest point at Year 6. Referring to Mathematics Curriculum 
Standards of the Compulsory Education (Ministry of Education of People’s Republic of 
China, 2011), the exam-led teaching strategies could be one of the main reasons 
causing participants’ less positive attitudes at Year 6. However, there is no statistically 
significant difference within Usefulness by year levels (see Table 4.11). 
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Table 4. 11 Chi-square results for U (Item 16 to 20) by year levels 
Item  χ2 Statistics 
16. Maths is important for my future job. NS (p = 0.72)* 
17. Maths is important for my future study. NS (p = 0.61) 
18. Maths is important for my daily life. NS (p = 0.34) 
19. Learning maths makes me smarter. NS (p = 0.69) 
20. Maths is useful. NS (p = 0.43) 
*NS: Not Significant 
 
Mathematical Anxiety 
Mathematical Anxiety (A) refers to an individual’s negative feelings including stress, 
nervousness and helplessness when dealing with mathematics. 
 
Figure 4. 10 A (Item 21 to 25) responses frequency distribution by year levels 
Participants from three year levels strongly believe they do not feel nervous when 
dealing with mathematics (see Figure 4.10). Almost 80% participants think they do 
not feel nervous in mathematics classes (item 21), when solving mathematics 
problems (item 22) and when taking mathematics exams (item 23). However, the 
number of participants choosing strong disagreement for item 24 and item 25 
experiences a decrease from Year 4 to Year 6, which also happens to the number of 
participants choosing strong agreement. For these two items, the higher the year 
levels, the more participants prefer to sit at the middle by choosing neutral. 
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Table 4. 12 Chi-square results for A (Item 21 to 25) by year levels 
Item  χ2 Statistics 
21. I feel nervous in maths classes. χ2 = 25.239, df = 8, P(χ2 > 25.239) = 0.0014 < 0.05 
22. I feel tense when solving maths problems. NS (p = 0.06)* 
23. I feel desperate when taking maths exams. χ2 = 16.395, df = 8, P(χ2 > 16.395) = 0.0371 < 0.05 
24. Compared with other subjects, I worry 
more about maths. 
NS (p = 0.39) 
25. I worry that I get poor grades in maths. χ2 = 18.826, df  =  8, P(χ2 > 18.826) = 0.0158 < 0.05 
*NS: Not Significant 
 
There are statistically significant differences by year levels on item 21, item 23 and 
item 25 with p-value less than 0.05 (see Table 4.12). The anxiety that students 
perceive in mathematics classes (item 21), when taking mathematics exams (item 23) 
and when getting poor mathematics grades (item 25) is significantly different by year 
levels. The higher the year level, the more students do not feel nervous in 
mathematics class, but relatively more Year 5 students are reluctant to indicate 
anxiety by choosing neutral (item 21). A similar percentage of students from three 
year levels do not feel desperate when taking mathematics exams, while almost 10% 
of Year 4 students feel so (item 23). Approximately 50% of students do not worry 
about getting poor grades in mathematics, almost 40% students do so while the rest, 
10%, sit in the middle (item 25). An inspection of item 25 reveals that the percentage 
of students choosing extreme attitudes (Strongly Agree and Strongly Disagree) 
experiences a decrease from lower to higher year levels. 
Interview data uncover students’ relevant learning experiences based on year levels. 
There is an interesting phenomenon – the reasons that make boys come to like 
mathematics are the reasons that make girls come to dislike mathematics. The 
increasing level of difficulty as the year level progresses makes boys feel they like 
mathematics more because they can challenge themselves (BB1Y4, BB2Y4, BM3Y5, 
BM3Y6), while it results in girls’ having opposite attitudes (GG1Y4). Boys even enjoy 
spending more time to learn mathematics (BB1Y4, BB2Y4) while girls dislike this time-
consuming subject (GG1Y5, GG1Y6, GM3Y6). More interestingly, some students 
(BM3Y4, GG2Y5, BB1Y5, BB2Y5) reveal that mathematics becomes much easier for 
them to learn, because they find the appropriate learning methods, regardless of 
increasing difficulty in this subject.  
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Analysis of interview data also reveals that students from different year levels have 
certain understandings of the practical uses of mathematics. Year 5 and Year 6 boys 
are explicitly aware of it, which make them like mathematics. One boy from Year 6 
(BM3Y6) mentions that because of broader mathematics knowledge learned, he sees 
the huge potential of using mathematics in the future, which makes him like 
mathematics more. Some Year 5 boys (BB2Y5, BM3Y5) also point out they like 
mathematics more because of its usefulness.  
I always believe that maths will make the biggest contribution when I reach the 
top success in my life. I know maths will be very useful for me…… This is why I love 
maths more and more. [BM3Y6, Year 6 boy] 
 
I like our teacher connects maths knowledge to our daily life. It makes me enjoy 
learning it. [BM3Y5, Year 5 boy] 
 
My dream career is to become a member of air force. Last year, I participated in a 
military summer camping and learned a lot about military scheme planning…… 
There are numerous issues needing maths. For example, straight shooting and 
angle-drifting shooting. The latter one is used more frequently, which needs to 
calculate the enemy moving speed, approximate speed of bullet and the angle…… 
Maths is so useful. I become like it more. [BB2Y5, Year 5 boy] 
  
Students from different year levels share different learning strategies. Lower year 
level students (Year 4 and some Year 5 students) prefer to ask parents and teachers 
when confronting difficult mathematics problems, while higher year level students 
(Year 6 and some Year 5 students) tend to be more independent by finding out their 
own ways to solve problems through online searching. 
4.1.3 Interaction of Gender and Year Levels in SATM 
Most boys and girls from three year levels tend to hold very positive attitudes 
towards mathematics with mode of 5 for Self-Perception (SP) and Motivation (M), 
and mode of 1 for Anxiety (A) (see Table 4.13). The degrees of centralisation from low 
to high are Self-Perception, Anxiety and Motivation. An inspection reveals that most 
Year 4 boys show their strong positive attitudes towards Self-Perception with more of 
5. However, because of the high level of dispersion with variation ratio of 0.69 for 
Year 4 boys, the majority of them hold positive attitudes towards Self-Efficacy (SE) 
with a mode of 4 and neutral attitudes towards Self-Concept (SC) with a mode of 3. 
The comparison between boys and girls from three year levels reveals that most Year 
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5 girls hold neutral attitudes towards Self-Concept (SC) with a mode of 3, while Year 5 
boys share the highest level of centralisation in SATM.  
Table 4. 13 Mode and variation ratio of SATM by gender and year levels 
 Gender & 
Year Level 
SP SP M M A 
SE SC E U 
Mode Year 4 Boys 5 4 3 5 5 5 1 
Year 4 Girls 5 5 5 5 5 5 1 
Year 5 Boys 5 5 5 5 5 5 1 
Year 5 Girls 5 5 3 5 5 5 1 
Year 6 Boys 5 5 5 5 5 5 1 
Year 6 Girls 5 5 5 5 5 5 1 
Variation 
ratio 
Year 4 Boys 0.69 0.62 0.72 0.42 0.46 0.31 0.55 
Year 4 Girls 0.61 0.55 0.64 0.42 0.38 0.23 0.42 
Year 5 Boys 0.53 0.49 0.56 0.29 0.36 0.23 0.42 
Year 5 Girls 0.65 0.57 0.68 0.37 0.48 0.26 0.56 
Year 6 Boys 0.61 0.55 0.65 0.36 0.42 0.31 0.48 
Year 6 Girls 0.67 0.61 0.70 0.42 0.54 0.29 0.53 
  
Mathematical Self-Perception 
Mathematical Self-Perception (SP) is a person’s perceptions of himself/herself as a 
mathematics learner with two groups – Self-Efficacy (SE) and Self-Concept (SC).  
 
Figure 4. 11 SE (Item 1 to 4) responses frequency distribution by gender and year levels 
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Most boys and girls from three year levels share beliefs about their capability to solve 
mathematics problems (see Figure 4.11). Approximately 90% of participants show 
their confidence in using mathematics to solve daily life problems (item 3). More Year 
4 girls than boys do so, while Year 5 girls achieve the highest percentage, but at Year 
6, more boys than girls do so. Interestingly, more Year 4 girls than Year 4 boys and 
more Year 6 girls than Year 6 boys think they can solve more difficult mathematics 
problems than those in their textbooks, while more Year 5 boys than Year 5 girls think 
so (item 4). For these two items, the different responses distributions among Year 5 
boys and girls show Year 5 could be the turning point for male and female students 
when considering solving problems in textbooks and solving the same problem in 
different ways. 
Table 4. 14 Chi-square results for SE (Item 1 to 4) by gender and year levels 
Item  χ2 Statistics 
1. I can solve maths problems in textbooks. χ2 = 32.885, df = 20, P(χ2 > 32.885) = 0.0347 < 0.05 
2. I can solve one maths problem in different 
ways. 
χ2 = 32.994, df = 20, P(χ2 > 32.994) = 0.0338 < 0.05 
3. I can use maths to solve problems in my 
daily life. 
NS* (p = 0.09) 
4. I can solve more difficult maths problems 
than those in my textbooks. 
NS (p = 0.24) 
*NS: Not Significant 
 
There are statistically significant differences by gender and year levels on item 1 and 
item 2 with p-values less than 0.05 (see Table 4.14). Approximately 80% of students 
believe they are capable of solving mathematics problems in textbooks but more Year 
4 and Year 6 girls than boys from the same year level think so while more boys than 
girls from Year 5 do so (item 1). The opposite pattern happens to item 2: more Year 4 
and Year 6 boys than girls from the same year level think they can solve the same 
mathematics problem in different ways, while more girl than boys from Year 5 think 
so. The patterns appear on item 1 and item 2, again, revealing the differences of 
SATM at Year 5 and indicating that Year 5 could be the turning point year level for 
students’ mathematical attitudes development.   
Comparison of Chi-square results reveals that there is no significant difference by 
gender nor by year levels, but significant differences by interaction of gender and 
year levels for item 1 and item 2. It informs that boys and girls from different year 
levels hold different views for these two items. Particularly, as shown in the previous 
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paragraph, boys and girls from Year 5 have different views from boys and girls from 
Year 4 and Year 6.     
Comparison between item 1 and item 2 reveals that more students are uncertain by 
choosing neutral for their capability of solving the same problem in different ways 
than for solving textbook problems. Differences between genders but within the year 
level show that for item 2, more Year 4 and Year 6 girls choose neutral than boys 
from the same year level, while more Year 5 boys choose neutral than Year 5 girls. 
The reversed responses distribution appears for item 1. These interesting 
distributions, again, reveal that Year 5 could be a turning point year level for 
developing students’ capability to solve mathematics problems in the textbooks and 
to solve the same problem in different ways. 
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Figure 4. 12 SC (Item 5 to 10) responses frequency distribution by gender and year levels 
Except for item 8, more Year 5 boys show strong confidence in their ability to be 
competent in mathematics than students from other year levels (see Figure 4.12). 
Similar distributions for item 5 (I learn maths quickly) and item 7 (I am good at maths) 
reveal the positive relationship between the capability of learning mathematics 
quickly and being good at mathematics. Particularly, more Year 4 girls than Year 4 
boys hold positive attitudes towards these two items while the pattern is reversed at 
Year 5, and less students from Year 6 think so with the number of girls is slightly 
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smaller than that of boys. Students also tend to be more reluctant for item 9 (I have a 
maths mind) and item 10 (I can achieve high score in maths exams) with 
approximately 40% of students choosing Neutral. Particularly, more girls tend to do 
so. 
Table 4. 15 Chi-square results for SC (Item 5 to 10) by gender and year levels 
Item  χ2 Statistics 
5. I learn maths quickly. NS* (p = 0.07) 
6. Maths is easy for me. NS (p = 0.56) 
7. I am good at maths. NS (p = 0.32) 
8. Maths is not very hard for me. χ2 = 36.639, df  =  20, P(χ2 > 36.639) = 0.0129 < 0.05 
9. I have a maths mind. NS (p = 0.06) 
10. I can achieve high score in maths exams. NS (p = 0.34) 
*NS: Not Significant 
 
There are statistically significant differences by gender and year levels on item 8 
(Maths is not very hard for me) with p-value less than 0.05 (see Table 4.15). There are 
more Year 5 boys (56%) holding very positive attitudes for this item, followed with 
Year 4 girls (46%), and Year 6 boys (41%). Although item 6 (Maths is easy for me) and 
item 8 have similar meanings, a higher percentage of students show strong 
agreement on item 8 than on item 6. The different response distributions show that 
most students agree that mathematics is not very hard but it does not mean 
mathematics is easy for them to learn. 
Mathematical Motivation 
Mathematical Motivation (M) is the attitudinal indicator that directs individuals to 
learn mathematics and deal with math-related issues, with two groups – Enjoyment 
(E) and Usefulness (U). 
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Figure 4. 13 E (Item 11 to 15) responses frequency distribution by gender and year levels 
The higher the year level, the more boys tend to show interests in mathematics (see 
Figure 4.13). Further inspection reveals that, except for item 15 showing a similar 
percentage of Year 4 boys (53%) and Year 4 girls (51%) enjoy learning mathematics, 
more Year 4 girls think mathematics is interesting (item 11), the things learned in 
mathematics are interesting (item 12), and solving mathematics problems is full of 
fun (item 13). Even more Year 4 girls like challenging themselves through learning 
mathematics (item 14) than Year 4 boys. For Year 5 and Year 6 students, the situation 
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is opposite: more boys think they enjoy dealing with mathematics than girls from the 
same year level. Moreover, more Year 5 boys than Year 6 boys show their strong 
enjoyment of mathematics. This tendency also applies for Year 5 girls and Year 6 girls. 
Thus, Year 5, again, highlights changes of students developing certain mathematical 
attitudes. There is no statistically significant difference within Enjoyment by gender 
and year levels (see Table 4.16).  
Table 4. 16 Chi-square results for E (Item 11 to 15) by gender and year levels 
Item  χ2 Statistics 
11. Maths is very interesting. NS* (p = 0.32) 
12. I am interested in the things I learn in maths. NS (p = 0.11) 
13. Solving maths problems is full of fun. NS (p = 0.72) 
14. I love maths because I love challenging myself. NS (p = 0.10) 
15. I enjoy learning maths. NS (p = 0.10) 
*NS: Not Significant 
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Figure 4. 14 U (Item 16 to 20) responses frequency distribution by gender and year levels 
Approximately 90% of students believe that mathematics is useful currently and will 
be useful for their future life while approximately 70% of students hold strong 
agreement for this view (see Figure 4.14). Further inspection reveals that more Year 4 
girls tend to hold strong attitudes towards the usefulness of mathematics than Year 4 
boys. In contrast, more Year 5 boys than Year 5 girls show their strong beliefs in the 
practical use of mathematics in daily life (Item 18) and benefits for the development 
of a maths mindset through learning mathematics (Item 19). Slightly more Year 6 
boys than Year 6 girls think mathematics will be useful for future study (item 17), and 
learning mathematics makes them smarter (item 19). Compared with Enjoyment, less 
students choose Neutral for Usefulness with a maximum of approximately 10%. There 
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is no statistically significant difference within Usefulness by gender and year levels 
(see Table 4.17). 
Table 4. 17 Chi-square results for U (Item 16 to 20) by gender and year levels 
Item  χ2 Statistics 
16. Maths is important for my future job. NS* (p = 0.64) 
17. Maths is important for my future study. NS (p = 0.61) 
18. Maths is important for my daily life. NS (p = 0.16) 
19. Learning maths makes me smarter. NS (p = 0.53) 
20. Maths is useful. NS (p = 0.65) 
*NS: Not Significant 
 
Mathematical Anxiety 
Mathematical Anxiety (A) is an individual’s negative feelings including stress, 
nervousness and helplessness when dealing with mathematics. 
 
Figure 4. 15 A (Item 21 to 25) responses frequency distribution by gender and year levels 
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The higher year level, the more boys than girls strongly disagree with nervousness 
when dealing with mathematics (see Figure 4.15). More Year 4 and Year 6 girls than 
boys from the same year level think they do not feel nervous in mathematics class, 
while it reverses for Year 5 (item 21). Conversely, more Year 5 and Year 6 boys than 
girls from the same year level think they do not feel nervous when solving 
mathematics problems (item 22) or taking mathematics exams (item 23), while the 
reversed pattern appears for Year 4 students.  
Gender differences within the same year level are more than 20%. More girls than 
boys from Year 4 hold strong disagreement for item 22 (I feel tense when solving 
maths problems) with the biggest difference up to 22%, while more boys than girls 
from Year 5 hold strong disagreement for item 23 (I feel desperate when taking 
maths exams) with the biggest difference also up to 22%.  
Table 4. 18 Chi-square results for A (Item 21 to 25) by gender and year levels 
Item  χ2 Statistics 
21. I feel nervous in maths classes. χ2 = 53.308, df = 20, P(χ2 > 53.308) < 0.001 
22. I feel tense when solving maths problems. χ2 = 44.148, df = 20, P(χ2 > 44.148) = 0.0014 < 0.05 
23. I feel desperate when taking maths exams. χ2 = 42.441, df = 20, P(χ2 > 42.441) = 0.0024 < 0.05 
24. Compared with other subjects, I worry 
more about maths. 
NS* (p = 0.26) 
25. I worry that I get poor grades in maths. χ2 = 66.536, df  =  20, P(χ2 > 66.536) < 0.001 
*NS: Not Significant 
 
Item 21 and item 25 have statistically significant differences by gender and year levels 
with p-values less than 0.001, while item 22 and 23 with p-values less than 0.05 (see 
Table 4.18). In contrary to most existing research on affect in mathematics education, 
the data reveal that some boys do worry about getting poor grades in mathematics 
(item 25) by choosing Strongly Agree for this item. Particularly, up to 35% of Year 4 
boys do so. Further inspection shows more boys from Year 4 and Year 6 show their 
nervousness for item 25 than girls from the same year levels, while the reversed 
pattern appears among Year 5 students. Compared with other items with statistically 
significant differences, more students tend to be reluctant to express their feelings 
for item 25, especially for Year 5 boys (18%) and Year 6 girls (20%). 
CHAPTER FOUR: FINDINGS 
 
89 
4.2 Students’ Math-Gender Stereotypes (SMGS) 
Since two sub-scales – Traditional Stereotype (TS: including item 26-29) and Anti-
Traditional Stereotype (ATS: including item 30-35) within SMGS scale are towards two 
opposite directions, item 26 to item 29 are reversed before calculating the mode and 
variation ratio for SMGS, but not for calculating TS and ATS sub-scales. Different from 
the recent study recruiting participants from Facebook which found that Chinese hold 
the strongest traditional stereotypical views than other participating nations (Forgasz, 
Leder & Tan, 2014; Forgasz & Leder, 2015), participants in this study show relatively 
strong anti-traditional stereotypical attitudes towards mathematics with a mode of 5 
(Strongly Agree) for SMGS. Similar to SATM, the variation ratio for SMGS is 0.58 
informing that participants show strong agreement on almost half of anti-traditional 
statements. 
Analysis of interview data gives more details about gender and mathematics; in 
particular, that the higher the year level, the stronger the traditional stereotypes. 
One Year 4 girl (GG1Y4) highlights the phenomenon that fathers tutor mathematics 
while mothers tutor Chinese in most families, and this could reveal the potential 
gender-based different views in mathematics. Two Year 4 boys (BB1Y4, BB2Y4) show 
their relatively strong traditional stereotypes by mentioning the higher year levels, 
and the more difficult the mathematics, the better boys can do at mathematics. For 
Year 5 students, although the views that both boys and girls can do equally well at 
mathematics is widely shared, some students (BB1Y5, BB2Y5, GG1Y5, GG2Y5) still 
hold certain traditional stereotypical views. All students from Year 6 show their 
agreement on traditional stereotypes in mathematics with different reasons.  
The following sections shed light on Traditional Stereotype (TS) and Anti-Traditional 
Stereotype (ATS) to explore the gender, year levels and interaction of gender and 
year levels based differences and similarities by presenting results of Chi-square tests 
and responses frequency distribution tables. 
4.2.1 Gender Differences/Similarities in SMGS 
SMGS refer to how students consider the relationship between gender and 
mathematics with two sub-scales, where Traditional Stereotype (TS) refers to the 
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superiority that boys have in mathematics and Anti-Traditional Stereotype (ATS) 
refers to the equity of boys’ and girls’ capability in mathematical learning; even that 
girls can do mathematics better. 
Table 4. 19 Mode and variation ratio of SMGS by gender 
 Gender SMGS SMGS 
TS ATS 
Mode Boys 5 3 5 
Girls 5 1 5 
Variation 
ratio 
Boys 0.69 0.68 0.61 
Girls 0.47 0.55 0.42 
 
Both boys and girls share high levels of anti-traditional stereotypes with a mode of 5 
(Strongly Agree), while a much higher degree of centralisation is shared among girls 
(0.47) than among boys (0.69) (see Table 4.19). An inspection of two sub-scales 
informs that most girls show strong disagreement on traditional stereotypes with a 
mode of 1 and strong agreement on anti-traditional stereotypes with a mode of 5. 
Although anti-traditional stereotypical views are widely shared among both boys and 
girls, boys tend to sit on the fence by choosing Neutral when being asked about 
traditional stereotypes. Furthermore, the variation ratios reveal that boys’ views on 
traditional stereotypes vary besides neutral attitudes (0.68) while more than half of 
girls tend to show strong agreement on anti-traditional stereotypes with the highest 
degree of centralisation (0.42). 
Traditional Stereotype 
 
Figure 4. 16 TS (Item 26 to 29) responses frequency distribution by gender 
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More girls show strong disagreement on traditional stereotypes, while more boys 
show strong agreement for this sub-scale (see Figure 4.16). For item 26 (Boys can 
solve more difficult maths problems), item 28 (Boys are born with maths minds) and 
item 29 (Boys perform better at maths, because of their intelligence), the differences 
between boys’ and girls’ attitudes are obvious: approximately 35% of girls show 
strong disagreement, while a similar percentage of boys show their strong agreement 
on these items. Furthermore, more than 30% of students choose neutral for these 
three items. This pattern uncovers that although most students do not accept 
traditional stereotypical views, particularly among girls, a similar number of students 
prefer to sit on the fence by showing neutral attitudes. 
Table 4. 20 Chi-square results for TS (Item 26 to 29) by gender 
Item  χ2 Statistics 
26. Boys can solve more difficult maths problems. χ2 = 91.882, df = 4, P(χ2 > 91.882) < 0.001 
27. Girls who enjoy studying maths are a little bit 
strange. 
χ2 = 59.709, df = 4, P(χ2 > 59.709) < 0.001 
28. Boys are born with maths minds. χ2 = 107.105, df = 4, P(χ2 > 107.105) < 0.001 
29. Boys perform better at maths, because of their 
intelligence. 
χ2 = 47.714, df = 4, P(χ2 > 47.714) < 0.001 
 
There are statistically significant differences within Traditional Stereotype by gender 
with p-values less than 0.001 (see Table 4.20). Compared with other items, less 
students choose neutral for item 27 (Girls who enjoy studying maths are a little bit 
strange), while the majority of students disagree with this statement. Almost 60% of 
boys and approximately 90% of girls show their disagreement. Up to 71% of girls and 
40% of boys show their strong disagreement, revealing that anti-traditional 
stereotypes are widely accepted. 
Interview data reveal that the differences between boys’ and girls’ maths-related 
ability are highlighted by two Year 4 boys. Both of them agree that Chinese belongs to 
girls while mathematics definitely belongs to boys. 
Generally, girls have stronger observing ability while boys have stronger thinking 
ability which is very important for mathematics learning. [BB2Y4, Year 4 boy] 
 
Probably, the differences between boys and girls learning maths are not obvious 
now, but I believe the gap will become bigger and bigger at higher year levels. 
[BB1Y4, Year 4 boy] 
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Anti-Traditional Stereotype 
 
Figure 4. 17 ATS (Item 30 to 35) responses frequency distribution by gender 
Although anti-traditional stereotypes are widely accepted by both boys and girls, 
more girls than boys hold this view (see Figure 4.17). Comparison among items 
reveals that the majority of students agree with gender equality in mathematics 
learning, approximately 80% of students, while more girls than boys think so (see 
item 31 and item 35). Interestingly, relatively more boys than girls choose neutral for 
these two items, particularly for item 35, which reveals that boys are more reluctant 
about girls’ high achievements in mathematics. However, less students agree with 
girls’ superiority in mathematics by showing their agreement for item 30 (Girls 
perform better at maths, because of their diligence) and item 34 (Girls can solve 
some maths problems that boys cannot). Particularly, for item 34, approximately 35% 
of boys and girls tend to hold neutral views, while up to 37% of boys disagree with 
this statement, revealing that some boys still consider mathematics a male domain, 
thus there could be mathematical problems that girls cannot solve but none that boys 
cannot solve. 
  
0%
20%
40%
60%
80%
100%
boys girls boys girls boys girls boys girls boys girls boys girls
Item 30 Girls
perform better
at maths,
because of their
diligence.
Item 31 Both
boys and girls
can do well in
maths.
Item 32 Boys are
not naturally
better than girls
in maths.
Item 33 Girls are
certainly smart
enough to do
well in maths.
Item 34 Girls can
solve some
maths problems
that boys
cannot.
Item 35 Both
boys and girls
can achieve high
scores in maths
exams.
Anti-Traditional Stereotype: Boys and girls are equally good at maths, 
even girls are better
SA-5 A-4 N-3 D-2 SD-1
CHAPTER FOUR: FINDINGS 
 
93 
Table 4. 21 Chi-square results for ATS (Item 30 to 35) by gender 
Item  χ2 Statistics 
30. Girls perform better at maths, because of their 
diligence. 
χ2 = 32.655, df = 4, P(χ2 > 32.655) < 0.001 
31. Both boys and girls can do well in maths. χ2 = 20.791, df = 4, P(χ2 > 20.791) < 0.001 
32. Boys are not naturally better than girls in maths. χ2 = 27.168, df = 4, P(χ2 > 27.168) < 0.001 
33. Girls are certainly smart enough to do well in 
maths. 
χ2 = 72.509, df  =  4, P(χ2 > 72.509) < 0.001 
34. Girls can solve some maths problems that boys 
cannot. 
χ2 = 63.374, df = 4, P(χ2 > 63.374) < 0.001 
35. Both boys and girls can achieve high scores in 
maths exams. 
χ2 = 14.692, df = 4, P(χ2 > 14.692) = 0.0054 < 
0.05 
 
There are statistically significant differences on all items within Anti-Traditional 
Stereotype by gender with the p-values less than 0.001 (see Table 4.21). Item 32 
denies boys’ superiority in mathematical learning, while item 33 emphasises girls’ 
capability to do mathematics well. The comparison between these two items reveals 
that approximately 40% of boys do not think they have natural talents in 
mathematics while 40% of boys think they have, while up to 30% of boys show their 
neutral view on girls’ superiority in mathematics. On the other hand, approximately 
65% of girls agree with item 32 and almost 80% of girls agree with item 33. These 
results further confirm that more girls share anti-traditional stereotypical views in 
mathematics than boys do.  
Interview data reveal that relatively more students have strong anti-traditional 
stereotypes about math-related problem-solving than about mathematics learning. 
Most participants (BB1Y4, BB2Y4, BM3Y4, GG2Y4, GM3Y4, BB1Y6) think boys solve 
mathematics problems much quicker since they think more quickly. However, it is 
easy for boys to make mistakes due to their carelessness, while girls are relatively 
slow but they demonstrate higher accuracy. Earnestness, concentration and attitudes 
towards the problem itself determine who can solve the problem correctly (GG1Y4, 
BM3Y5, GM3Y5, GG1Y6, GG2Y6, BB2Y6). However, some students (BB1Y5, BB2Y5, 
BM3Y6, GM3Y6) think boys have more comprehensive and flexible train of thoughts 
and like to challenge themselves through trying different ways to solve the problem, 
while girls prefer to use the methods that are taught in classes. This can also result in 
boys having higher chances to make mistakes.  
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4.2.2 Year Levels Differences/Similarities in SMGS 
Students from three year levels share strong anti-traditional stereotypical views on 
mathematics with mode of 5 (Strongly Agree), while Year 5 students share the 
highest level of centralisation with variation ratio of 0.57 (see Table 4.22). An 
inspection of two sub-scales reveals that most Year 4 and Year 5 students strongly 
disagree with traditional stereotypes with mode of 1, while Year 6 students show 
neutral attitudes with mode of 3. Similar to anti-traditional stereotypes by gender, 
students from three year levels show strong agreement on Anti-Traditional 
Stereotype with mode of 5 and the same level of centralisation (0.52). 
Table 4. 22 Mode and variation ratio of SMGS by year levels 
 Year Levels SMGS SMGS 
TS ATS 
Mode Year 4 5 1 5 
Year 5 5 1 5 
 Year 6 5 3 5 
Variation 
ratio 
Year 4 0.58 0.69 0.52 
Year 5 0.57 0.64 0.52 
Year 6 0.60 0.70 0.52 
 
Traditional Stereotype 
 
Figure 4. 18 TS (Item 26 to 29) responses frequency distribution by year levels 
More than 30% of students from three year levels show strong disagreement for 
traditional stereotypes, while slightly more Year 5 students tend to do so (see Figure 
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4.18). Approximately 60% of students show strong disagreement for item 27. 
Comparison among items reveals that only 15% of participants show neutral attitudes 
for item 27, while more than 30% of participants show their neutral views on other 
items. An inspection reveals that students from Year 4 to Year 6 show strong 
agreement, experiencing an increase for item 26 and item 28, and a decrease for item 
27 and item 29. Analysis of interview data further uncovers the possibilities causing 
the number of students supporting item 29 to decrease. This suggests that 
intelligence is not the only factor in determining how well higher year level students 
learn mathematics. Factors such as interests, diligence and care are also emphasised 
by interviewees. There is no statistically significant difference within Traditional 
Stereotype by year levels (see Table 4.23). It should be noted that this is the only sub-
scale in SMGS with no statistically significant difference.  
Table 4. 23 Chi-square results for TS (Item 26 to 29) by year levels 
Item  χ2 Statistics 
26. Boys can solve more difficult maths problems. NS* (p = 0.35) 
27. Girls who enjoy studying maths are a little bit strange. NS (p = 0.17) 
28. Boys are born with maths minds. NS (p = 0.25) 
29. Boys perform better at maths, because of their intelligence. NS (p = 0.0534) 
*NS: Not Significant 
 
Anti-Traditional Stereotype 
 
Figure 4. 19 ATS (Item 30 to 35) responses frequency distribution by year levels 
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Generally, the anti-traditional stereotype is shared among students from three year 
levels (see Figure 4.19). A similar percentage of students strongly agree with item 32 
and item 33 revealing students’ beliefs about boys’ and girls’ equal ability to learn 
mathematics. Moreover, the percentage of students showing strong agreement for 
item 30 decreases with the increase of year levels, which informs that besides 
diligence, some other factors also determine learning mathematics well at higher 
year levels. More than 30% of students from three year levels show neutral attitudes 
towards item 34, while more Year 5 students show strongly negative attitudes than 
Year 4 and Year 6. 
Table 4. 24 Chi-square results for ATS (Item 30 to 35) by year levels 
Item  χ2 Statistics 
30. Girls perform better at maths, because of 
their diligence. 
χ2 = 20.168, df = 8, P(χ2 > 20.168) = 0.0097 < 0.05 
31. Both boys and girls can do well in maths. χ2 = 28.187, df  =  8, P(χ2 > 28.187) < 0.001 
32. Boys are not naturally better than girls in 
maths. 
NS* (p = 0.17) 
33. Girls are certainly smart enough to do well in 
maths. 
χ2 = 42.817, df  =  8, P(χ2 > 42.817) < 0.001 
34. Girls can solve some maths problems that 
boys cannot. 
χ2 = 18.370, df = 8, P(χ2 > 18.370) = 0.0186 < 0.05 
35. Both boys and girls can achieve high scores in 
maths exams. 
χ2 = 20.486, df  =  8, P(χ2 > 20.486) = 0.0086 < 
0.05 
*NS: Not Significant 
 
Item 31 and item 33 have statistically significant differences by year levels with p-
values less than 0.001, while item 30, item 34 and item 35 are significantly different 
with p-values less than 0.05 (see Table 4.24). Approximately 70% of students strongly 
believe that both boys and girls can learn mathematics well (item 31) and achieve 
high scores in mathematics exams (item 35), while up to 90% of Year 5 students think 
so. Particularly, more than 70% of Year 5 students show their strong agreement for 
these two items.  
Interview data reveal that the higher the year level, the more students share 
traditional stereotypical views. The majority of lower year level participants (Year 4 
and Year 5) share views that boys and girls can learn mathematics equally well. The 
characteristics of diligence and care are emphasised as important factors for learning 
mathematics well among Year 4 students. 
I think both boys and girls are smart enough to learn maths. [BM3Y4, Year 4 boy] 
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Born with maths talent has its advantage, but it is not necessary. Diligence is 
more important if someone wants to learn maths well. [GG2Y4, Year 4 girl] 
 
I used to think boys are better at maths, but now I don’t think so, since some boys 
in our classes are so bad at maths. No matter what they try, their maths 
(achievements) are always at the bottom. [GG1Y4, Year 4 girl] 
 
In our class, it is the girl at the top of maths list. She is very diligent. Besides, 
another important character is doing maths with care, which is hard for boys, I 
think. [GM3Y4, Year 4 girl] 
 
For Year 5 students, diligence and mathematical talents are emphasised as key 
factors to learning mathematics well (BM3Y5, GM3Y5, BB2Y5). One Year 5 girl shows 
her reluctance to believe that boys and girls are equally good at mathematics and 
prefers to believe that the existence of a gender gap favouring boys is because of 
mathematical talents. One Year 5 boy mentions it is not necessary to question gender 
differences or similarities in mathematics or mathematics learning, since the 
differences are among individuals not just between genders. This is the reason that 
he chooses neutral for relevant questions in the questionnaire. 
I cannot understand that some boys can be so good at maths without much hard 
working…… I always believe boys and girls are equally good at maths, but the 
reality, sometimes, changes my mind. Now, I kind of feel there are something 
relevant to talents causing such result. [GG1Y5, Year 5 girl] 
 
I don’t think it is necessary to ask such question. There is no need to distinguish 
the differences or point out the similarities of boys and girls learning maths. You 
know, every boy is different and every girl is also different, so the differences are 
among every individual learner not just between genders. [BB1Y5, Year 5 boy] 
 
Most Year 6 students accept the traditional stereotype that boys are better than girls 
at mathematics. Year 6 students emphasise the significance of learning strategies 
(BB1Y6), logical thinking ability (BB1Y6, BB2Y6, GG2Y6) and some talents (BB2Y6, 
BM3Y6. GM3Y6) to learning mathematics well. Moreover, the characteristics of 
persistence and concentration (BM3Y6, GG2Y6) and previous mathematics 
achievements (GG1Y6) also influence students’ mathematics learning results. 
I notice that some of my classmates, no matter how hard they work, they cannot 
improve their maths achievements. I think, the main reasons are neither they 
haven’t got the right maths-learning strategies nor they don’t have any maths 
talents. [BB1Y6, Year 6 boy] 
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4.2.3 Interaction of Gender and Year Levels in SMGS 
Both boys and girls from three year levels show strong anti-traditional stereotypical 
views on mathematics with mode of 5 (Strongly Agree), and share similar level of 
dispersion with variation ratios between 0.61 and 0.67 (see Table 4.25). An inspection 
of two sub-scales reveals that most Year 4 boys hold strong traditional stereotypes 
with mode of 1, while Year 5 and Year 6 boys tend to be neutral with mode of 3. Girls 
from three year levels show strong disagreement on traditional stereotypes, while 
Year 5 girls share the highest level of centralisation (0.52). Most boys and girls from 
three year levels show strong agreement on anti-traditional stereotypes with a mode 
of 5. Girls share relatively higher level of centralisation than boys from the same year 
level. 
Table 4. 25 Mode and variation ratio of SMGS by gender and year levels 
 Gender & Year 
Levels 
SMGS SMGS 
TS ATS 
Mode Year 4 Boys 5 5 5 
Year 4 Girls 5 1 5 
Year 5 Boys 5 3 5 
Year 5 Girls 5 1 5 
Year 6 Boys 5 3 5 
Year 6 Girls 5 1 5 
Variation 
ratio 
Year 4 Boys 0.66 0.68 0.65 
Year 4 Girls 0.61 0.56 0.39 
Year 5 Boys 0.64 0.68 0.57 
Year 5 Girls 0.66 0.52 0.46 
Year 6 Boys 0.67 0.67 0.62 
Year 6 Girls 0.61 0.57 0.41 
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Traditional Stereotype 
 
Figure 4. 20 TS (Item 26 to 29) responses frequency distribution by gender and year levels 
More boys hold strong agreement about traditional stereotypes towards 
mathematics than girls do (see Figure 4.20). An inspection informs that the biggest 
difference between the percentage of boys and girls showing strong disagreement is 
on item 27 (Girls who enjoy studying maths are a little bit strange), which shows up to 
41% differences (Year 4). For item 26, approximately 30% of boys from three year 
levels hold strong agreement while many less girls think so. 
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Table 4. 26 Chi-square results for TS (Item 26 to 29) by gender and year levels 
Item  χ2 Statistics 
26. Boys can solve more difficult maths problems. χ2 = 103.644, df = 20, P(χ2 > 103.644) < 0.001 
27. Girls who enjoy studying maths are a little bit 
strange. 
χ2 = 78.841, df = 20, P(χ2 > 78.841) < 0.001 
28. Boys are born with maths minds. χ2 = 126.264, df = 20, P(χ2 > 126.264) < 0.001 
29. Boys perform better at maths, because of their 
intelligence. 
χ2 = 76.119, df  =  20, P(χ2 > 76.119) < 0.001 
 
All items within Traditional Stereotype have statistically significant difference by 
gender and year levels with the p-values less than 0.001 (see Table 4.26). Item 28 and 
item 29 emphasise boys’ superiority in maths minds and mathematics talents. More 
than 30% of boys show their strong agreement on item 28, and the higher the year 
levels, the more boys think so. Higher percentage of boys than girls strongly agree 
with item 29, but the percentage decreases with the increase of year levels. Similar 
percentage of boys and girls show neutral for item 29, again, revealing that 
intelligence is not the only factor attributed to learning mathematics well.  
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Anti-Traditional Stereotype 
 
Figure 4. 21 ATS (Item 30 to 35) responses frequency distribution by gender and year levels 
More girls than boys from three year levels share strong anti-traditional stereotypes 
to believe boys and girls can be equally good at mathematics (see Figure 4.21). The 
relatively high percentage of girls strongly believe that both boys and girls can do 
mathematics well (item 31) with more than 80%, and both boys and girls can achieve 
high mathematics scores (item 35) with approximately 70%. However, less boys think 
so. The biggest difference between the percentage of boys and girls show strong 
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agreement is on item 33 up to 54% differences (for Year 4 students). It informs that 
most girls are very confident that they are smart enough to learn mathematics well. 
For item 30 (Girls perform better at maths, because of their diligence), more girls 
show strong agreement, while more boys tend to be neutral. Referring to interview 
data, the character of care making girls perform better at mathematics is widely 
shared among more boys than girls. Most students also agree that boys are not born 
with maths minds (item 32). For item 34, approximately 30% of boys and girls from 
three year levels are reluctant to express by choosing neutral, while more girls than 
boys strongly agree with it.  
Table 4. 27 Chi-square results for ATS (Item 30 to 35) by gender and year levels 
Item  χ2 Statistics 
30. Girls perform better at maths, because of 
their diligence. 
χ2 = 60.365, df = 20, P(χ2 > 60.365) < 0.001 
31. Both boys and girls can do well in maths. χ2 = 61.646, df  =  20, P(χ2 > 61.646) < 0.001 
32. Boys are not naturally better than girls in 
maths. 
χ2 = 46.762, df  =  20, P(χ2 > 46.762) < 0.001 
33. Girls are certainly smart enough to do well 
in maths. 
χ2 = 137.309, df  =  20, P(χ2 > 137.309) < 0.001 
34. Girls can solve some maths problems that 
boys cannot. 
χ2 = 93.587, df = 20, P(χ2 > 93.587) ) < 0.001 
35. Both boys and girls can achieve high scores 
in maths exams. 
χ2 = 41.118, df  =  20, P(χ2 > 41.118) = 0.0036 < 0.05 
 
All items within Anti-Traditional Stereotype have statistically significant difference by 
gender and year levels, particularly item 30 to item 34 with p-values less than 0.001 
while item 35 with p-value less than 0.05 (see Table 4.27). 
Interview data reveal that boys and girls from different year levels share different 
views on the significant factors attributing to successful mathematical learning. 
Among Year 4 students, the characters of diligence, hard work and care are highly 
emphasised (GG1Y4, GG2Y4, BM3Y4, GM3Y4, BB1Y4). Listen carefully in the class 
(GG2Y4, GM3Y4) and review earnestly after the class (GG1Y4) are widely shared 
among Year 4 girls, while mathematics talents, interests in mathematics and learning 
mathematics flexibly are shared among Year 4 boys (BB1Y4, BB2Y4). For Year 5 
students, diligence plus a little bit of mathematics talents are the fundamental 
requirements for learning mathematics well. Although the character of diligence is 
also emphasised, without some mathematics talents, it could be hard to learn 
mathematics well, no matter how hard the student works (GG1Y5, GG2Y5, BB2Y5). 
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Some of them (BM3Y5, GM3Y5, BB1Y5) even quote the words from Thomas Alva 
Edison that “Genius is one per cent inspiration, plus ninety-nine per cent perspiration” 
to confirm their point of view that even only with 1% talent, it is still necessary. For 
Year 6 students, besides learning mathematics with diligence (GG1Y6, GG2Y6) and a 
little bit of mathematics talents (GM3Y6, BM3Y6), persistence, learning strategies, 
time management skills and interests in mathematics are also emphasised. One Year 
6 boy (BB1Y6) emphasises the significance of persistence by giving the example of 
“Dripping through the stone” (滴水穿石). Another boy (BB2Y6) mentions that both 
learning strategies and time management skills are significant for learning 
mathematics well. Furthermore, interests in and enjoyment of learning mathematics 
is significant (BM3Y6). 
At Year 6, we have a lot of subjects to deal with and prepare for the final year 
examination. It is significant to develop time management skills. Also, I think 
appropriate learning strategy is important. All of these characters are 
fundamental, if anyone wants to learn maths well. [BB2Y6, Year 6 boy] 
 
4.3 Relationship between SATM and SMGS 
This section presents results of Spearman’s Correlation test, which inform the 
direction and the strength of relationship between SATM and SMGS. The Spearman’s 
correlation coefficients are calculated for items from Traditional Stereotype (TS)/Anti-
Traditional Stereotype (ATS) and items from SATM. Specifically, the correlations 
between items are explored. Two perspectives, the stereotype threat perspective and 
the resilience perspective (see 2.2.4), are used to explain the relationships.  
4.3.1 Relationship between TS/ATS and SATM 
Spearman’s correlation coefficients are calculated for items from Traditional 
Stereotype (TS) and items from SATM (see Appendix 4-1, 4-2, 4-3, 4-4, and 4-5), as 
well as items from Anti-Traditional Stereotype (ATS) and SATM (see Appendix 4-6, 4-7, 
4-8, 4-9, and 4-10). The results inform that most items from SATM have statistically 
significant relationship with item 27 from TS, item 31 and item 33 from ATS. Five 
items from SATM (item 4, item 11, item 16, item 19 and 20) have statistically 
significant correlation with item 35. Other four items from SATM have statistically 
significant correlation with item 30 and item 34 (see Table 4.28). 
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Table 4. 28 Statistically significant relationship between items from SATM and SMGS 
 TS (Item 27) ATS (Item 30,31,33,34 and35) 
Item 27 Item 30 Item 31 Item 33 Item 34 Item 35 
 
 
 
SP 
SE Item 1 **(-) NS **(+) **(+) NS NS 
Item 2 **(-) NS **(+) **(+) NS NS 
Item 3 **(-) NS **(+) **(+) NS NS 
Item 4 NS NS NS NS *(+) **(+) 
SC Item 5 **(-) NS **(+) **(+) NS NS 
Item 6 **(-) NS **(+) **(+) NS NS 
Item 7 **(-) NS **(+) **(+) NS NS 
Item 8 **(-) NS **(+) *(+) NS NS 
Item 9 **(-) NS **(+) **(+) *(+) NS 
Item 10 **(-) NS **(+) **(+) NS NS 
 
 
 
 
M 
E Item 11 NS *(+) NS NS NS **(+) 
Item 12 **(-) NS **(+) **(+) NS NS 
Item 13 **(-) NS **(+) **(+) NS NS 
Item 14 **(-) NS **(+) **(+) NS NS 
Item 15 **(-) NS **(+) **(+) NS NS 
U Item 16 NS **(+) NS NS NS **(+) 
Item 17 **(-) NS **(+) **(+) NS NS 
Item 18 **(-) NS **(+) **(+) NS NS 
Item 19 NS **(+) NS NS *(+) **(+) 
Item 20 NS **(+) NS NS *(+) **(+) 
 
 
A 
Item 21 **(+) NS **(-) **(-) NS NS 
Item 22 **(+) NS **(-) **(-) NS NS 
Item 23 **(+) NS **(-) **(-) NS NS 
Item 24 **(+) NS *(-) **(-) NS NS 
Item 25 **(+) NS **(-) *(-) NS NS 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
(-). Negative Correlation; (+). Positive Correlation; NS. Not Significant 
 
Table 4.26 reveals a pattern that students’ positive attitudes towards mathematics 
correlate with their anti-traditional stereotypes, particularly gender equity views on 
mathematics learning, while students’ negative attitudes towards mathematics 
correlate with their traditional stereotypes that boys are superior in mathematics 
than girls. Most items from Self-Perception (SP) and Motivation (M) have statistically 
significant negative correlations with item 27 from Traditional Stereotype (TS), while 
items from Anxiety (A) have statistically significant positive correlations with item 27. 
On the other hand, items from SP and M have statistically significant positive 
correlations with items from Anti-Traditional Stereotype (ATS), while items from A 
have statistically negative correlations with items from ATS. The following sections 
give more explanation of the relationship between items from SATM and items from 
SMGS. 
Self-Perception and Motivation have statistically significant negative correlations with 
item 27 with p-values less than 0.001. Since item 27 shows very strong traditional 
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stereotypical views, negative relationships reveal that the more positive SATM, the 
less traditional stereotype students share and vice versa. This conclusion is applicable 
for both boys and girls informing that traditional stereotypes do not have significantly 
positive impacts on students’ mathematical attitudes, even for boys. This finding does 
not support some previous studies that traditional stereotypes could enhance boys’ 
confidence in mathematics and disappoint girls in some aspects, with the result that 
boys share more positive attitudes towards mathematics than girls (e.g., Steele & 
Ambady, 2006; Cheryan, 2012). 
Most items from Self-Perception and Motivation have statistically significant positive 
relationships with item 31 and item 33. Item 11 from Enjoyment and three items 
from Usefulness (item 16, 19 and 20) have a statistically significant positive 
relationship with item 30 and item 35. The positive relationships between SATM and 
ATS reveal that the stronger the anti-traditional stereotypical views towards 
mathematics — that boys and girls are equally good at mathematics — the more 
positive attitudes that students hold towards mathematics learning. This result, again, 
emphasises that gender equity view on mathematics learning is beneficial for both 
male and female SATM.   
However, items from Anxiety sub-scale have statistically significant positive 
relationships with item 27 from TS, and statistically negative relationship with item 31 
and item 33 from ATS with p-values less than 0.05. The relationships inform that boys 
and girls holding stronger traditional stereotypical views about mathematics feel 
more nervous when dealing with mathematics and vice versa. The possible reasons 
could be that traditional stereotypes make girls feel they do not belong to 
mathematics and to some extent, directs them away from mathematical learning. On 
the other hand, traditional stereotypes do not enhance boys’ confidence but make 
them feel they should do mathematics well and should perform better than girls in 
mathematics, which puts extra stress on boys’ mathematics learning and results in 
higher levels of mathematics anxiety.  
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4.3.2 Relationship between SATM and SMGS 
Overall, there is a negative relationship between items from SATM and items from TS, 
and a positive relationship between items from SATM and items from ATS. The more 
positive attitudes that students hold towards mathematics, the stronger the anti-
traditional stereotypical views that students share; and the more negative attitudes 
students hold towards mathematics, the stronger the traditional stereotypical views 
that students share. Therefore, there are two results of combination of STAM and 
SMGS – positive attitudes combined with anti-traditional stereotypes and negative 
attitudes combined with traditional stereotypes. 
Since there are two directions for SATM and two directions for SMGS, there are four 
possible relationships between SATM and SMGS. They are positive attitudes and 
traditional stereotypes (Result A), negative attitudes and traditional stereotypes 
(Result B), positive attitudes and anti-traditional stereotypes (Result C), negative 
attitudes and anti-traditional stereotypes (Result D) (see Table 4.29). This study 
supports that the majority of students situate at Result B and Result C. However, it 
does not mean Result A and Result D do not exist, but with less students and lower 
chances for students to be in such situations.  
Table 4. 29 Results of combination of SATM and SMGS 
SATM 
SMGS 
Positive Attitudes Negative Attitudes 
Traditional Stereotypes Result A Result B 
Anti-Traditional Stereotypes Result C Result D 
 
Girls in Result C and Result B can be explained from the stereotype threat perspective. 
Anti- traditional stereotypes make girls more positive when dealing with mathematics, 
since this social value makes them feel more confident (Result C). In contrast, girls 
hold negative attitudes towards mathematics when confronting traditional 
stereotypes, because this value can direct them away from mathematics learning 
(Result B). In these two situations, girls’ attitudes towards mathematics comply with 
the social values of gender and mathematics/mathematics learning. Traditional 
stereotypes make girls’ mathematical attitudes more negative, while anti-traditional 
stereotypes make girls develop more positive attitudes towards mathematics. The 
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individuals’ attitudes could be consciously and unconsciously influenced by the social 
values that they believe, which, in turn, make the social values more rooted. 
Boys in Result C that individuals’ attitudes are in contrast to the social values, and still 
conceive enthusiastic and positive attitudes, can be explained from the resilience 
perspective. On the other hand, boys in Result B can be explained because of extra 
stress. Boys tend to hold more positive attitudes towards mathematics, when 
confronting anti-traditional stereotypes (Result C). Their strong character of resilience 
could be one of the main reasons resulting in their positive attitudes towards 
mathematics, in spite of relatively not positive, even negative stereotypes towards 
them. Boys hold negative attitudes towards mathematics when confronted with 
traditional stereotypes (Result B). One of the possible reasons could be the stress 
from the social values that boys should be good at mathematics and should perform 
better at mathematics than girls, making boys afraid of failure in mathematics and 
under more stress than girls, and causing them to be more nervous when dealing 
with mathematics. Consequently, boys’ negative attitudes towards mathematics are 
developed and even enhanced.  
Overall, gender equity views on mathematics learning is beneficial for both boys and 
girls to develop positive attitudes towards mathematics and mathematics learning. 
4.4 Chapter Summary 
Overall, both boys and girls from senior primary levels share positive attitudes 
towards mathematics. However, there is only one out of 25 items with statistically 
significant differences by gender, which informs that more boys than girls are 
confident in their maths minds (item 9). Interview data reveal that gender differences 
in SATM still exit, particularly when asking participants to compare mathematics with 
other subjects. There are four out of 25 items (item 15, 21, 23 and 25) with 
statistically significant differences by year levels. Compared with Year 4 and Year 6, 
different patterns appear on Year 5 SATM. A tentative conclusion is that Year 5 could 
be the turning point year level for SATM, as more students from this year level show 
positive attitudes towards mathematics than Year 4 and Year 6 students on most 
items. Thus, Year 5 needs to be paid relatively high attention when considering SATM. 
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Generally, the anti-traditional stereotype that boys and girls can do mathematics 
equally well, is widely shared among senior primary students, particularly for 
mathematics problem solving. However, boys tend to hold relatively stronger 
traditional stereotypical views on mathematics learning than girls with all items in 
SMGS with statistically significant differences by gender. Since mathematics talents 
are given more emphasis by higher year level students, it is not surprising to find the 
pattern that the higher the year level, the stronger the traditional stereotypical views 
that students hold. Also, interview data reveal the main changes of SMGS appear in 
Year 5, leading to the tentative conclusion that Year 5 could be the turning point year 
level for SMGS. Thus, again, Year 5 need to pay relatively high attention in terms of 
both teaching and learning strategies. 
The relationship between SATM and SMGS reveals the significance of gender equity 
in mathematics and mathematics learning. According to this study, the traditional 
stereotype cannot make boys develop more positive attitudes towards mathematics, 
because the high expectation from parents and society make boys confront extra 
stress and be afraid of failure in mathematics, which results in higher levels of anxiety 
and less positive attitudes towards mathematics. On the other hand, the anti-
traditional stereotype can not only enhance girls’ positive attitudes towards 
mathematics, but also boys’ attitudes, which emphasises that gender equity in 
mathematics education is beneficial for both boys and girls developing positive 
attitudes towards mathematics. 
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CHAPTER FIVE: DISCUSSIONS AND CONCLUSIONS 
This chapter presents the summary of findings and the links between these findings 
and studies in a larger research field, and also the potential contributions this study 
makes. Implications for parents, mathematics educators, and mathematics 
researchers are discussed, followed with limitations, future research directions, and 
conclusions. 
5.1 Summary of Findings and Discussions 
This section summarises the key findings on SATM and SMGS from the perspectives 
of gender, year levels and interaction of gender and year levels. In order to situate 
this study in a larger research field, comparison between findings from this study and 
previous studies is made to explore the differences and similarities, and underpinning 
reasons are provided. Lastly, the potential contributions are highlighted, which might 
make up the gap in relevant research fields. 
5.1.1 Students’ Attitudes towards Mathematics (SATM)  
SATM by Gender 
Overall, both boys and girls at senior primary levels hold positive attitudes towards 
mathematics. This finding supports some previous studies collecting data from 
primary students in mainland China (e.g. Liu & Chen, 2002; Zhang, Seah & Song, 2013; 
Zhao & Zhang, 2007).  
Generally, there is no significant difference by gender on most items within SATM. 
Most boys and girls show their positive attitudes towards their mathematics problem 
solving capability, and value the usefulness of mathematics for their daily life and in 
the future. However, participants’ responses frequency distribution suggests slightly 
more boys than girls strongly believe that they are competent in mathematics 
learning, while slightly more girls feel anxious when dealing with mathematics and 
math-related activities. More boys enjoy learning mathematics and they consider that 
interests in mathematics are significant to learning mathematics well, while slightly 
more girls consider that mathematics is useful in their daily life. More boys than girls 
connect using mathematics with their future careers. There are statistically significant 
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differences on whether boys and girls think they have mathematics minds or not 
(item 9), while boys show stronger confidence. These results support the study, which 
found boys share significantly higher emotional disposition towards mathematics 
than girls (Ding, Pepin & Jones, 2015). Thus, gender inequity found by PISA 2012 
persists, meaning that girls share relatively less positive attitudes towards 
mathematics than boys (OECD, 2014c). 
Interview data further reveal some gender differences in SATM. First, although both 
boys and girls consider mathematics to be useful for their current daily lives, and that 
it will be beneficial for their future, boys share more positive attitudes towards using 
mathematics in future careers than girls, since most boys are interested in STEM 
areas. Second, when confronting parents’ expectations of high mathematics 
achievements, boys still develop positive attitudes because they place high value on 
this subject, while girls tend to develop less positive attitudes when under this 
condition. Third, gender differences are obvious when asking students to compare 
mathematics with other subjects. More girls than boys show their nervousness when 
making such a comparison.   
In the Chinese context, gender differences in attitudes towards mathematics is not a 
new topic, and has been researched and discussed with inconclusive findings. 
Consistent with results of PISA 2012 (OECD, 2013b & 2013c), this study also reveals 
gender inequity among participants from Chengdu-China, with boys showing 
relatively more positive attitudes towards mathematics than girls do. Therefore, 
findings of this study suggests improving girls’ positive attitudes towards 
mathematics could be the starting point to move towards gender equity in 
mathematics education. 
SATM by Year Levels 
Students from three year levels show very positive attitudes towards mathematics. 
Most participants enjoy learning mathematics and do not feel nervous when doing 
mathematics. Although only item 15 and three items from anxiety show statistically 
significant differences by year levels, participants’ responses distributions reveal 
certain patterns of SATM. Particularly, more Year 5 students than Year 4 and Year 6 
students tend to show their confidence in solving mathematics problems and being 
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competent in mathematics learning. For some items (e.g., item 14, 15, 17, 18, 19 and 
20), the number of students holding positive attitudes increases between Year 4 and 
Year 5, and followed with a decrease reaching the lowest point at Year 6. Relatively 
more Year 5 students show their neutral attitudes when being asked whether they 
are nervous or not in mathematics classes (item 21). All these results reveal Year 5 
SATM is different from Year 4 and Year 6 students. This finding is different from the 
general pattern reported in earlier studies on SATM, which suggests students’ 
attitudes become less positive as the year level progresses (e.g. Cao, 2004; Cao & 
Forgasz, 2006; Liu & Chen, 2002; Wu & Wu, 2011; Zhao & Zhang, 2007). As Cao and 
Forgasz (2006) suggested, the changes of SATM from lower to higher grades could be 
due to the influences from parents, teachers, peers and the increasing levels of 
difficulty in mathematics tasks. This study finds that learning environments, students’ 
interests in mathematics, their learning strategies and time management skills could 
also be part of the reasons.  
The following reasons could potentially explain why Year 5 students achieve relatively 
more positive attitudes on some items than Year 4 and Year 6. In mainland China, all 
primary students need to take the secondary school entrance examination after Year 
6. The higher the scores students achieve in this examination, the broader the choices 
they have. Therefore, extra stress from the examination preparation and high 
expectations from parents could be the main reasons that explain decreasing positive 
attitudes from Year 5 to Year 6. On the other hand, Year 4 students have completed 
learning fundamental mathematical knowledge and they have more chances to use 
mathematics to solve practical problems in their daily life, which further develops 
their understandings of and values on mathematics. Thus, the increasing positive 
attitudes towards mathematics between Year 4 and Year 5 could be from their 
awareness of the value of mathematics. However, further investigation to explain the 
shift in Year 5 is needed. 
Interview data reveal an interesting phenomenon that the reasons boys come to like 
mathematics are the reasons that girls come to dislike it, such as increasing levels of 
difficulty, and longer time needed to learn mathematics with the progressing of the 
year levels. Different personalities could be one of possible reasons to explain this 
CHAPTER FIVE: DISCUSSIONS AND CONCLUSIONS 
 
112 
phenomenon. However, the relationships between personality and mathematics 
learning have not been researched with enough attention in recent decades. Further 
research on this is needed. 
Different learning styles shared by students from different year levels inform 
different teaching strategies. Younger students tend to rely on teachers and parents 
when confronting difficult mathematics problems, while older students prefer to 
solve problems by themselves via spending more time on thinking and online 
searching. This result is partially consistent with findings of PISA 2012 that good 
teacher-student relations are strongly associated with students’ positive attitudes 
towards mathematics learning (OECD, 2014a). Thus, improving teaching strategies 
and having more interesting classroom activities can effectively increase SATM at 
lower year levels, while intrinsic motivation of, interests in and value on mathematics 
could play much greater roles when considering improving SATM at higher year levels. 
SATM by Gender and Year Levels 
Most boys and girls from three year levels hold very positive attitudes towards 
mathematics, particularly for enjoyment and usefulness of mathematics. Findings 
about SATM by interaction of gender and year levels reveal that Year 5 boys’ and girls’ 
attitudes towards mathematics are different, even opposite to boys and girls from 
Year 4 and Year 6 on items with statistically significant difference by gender and year 
levels (e.g., item 1, 2, 8, 21, 22, 23 and 25). More Year 5 boys show strongly positive 
attitudes towards mathematics than Year 4 and Year 6 boys, while more Year 5 girls 
tend to be unconfident about whether they have mathematics minds or can achieve 
high scores in mathematics exams than Year 4 and Year 6 girls. Particularly, the 
highest number of Year 5 boys show their strongly positive attitudes towards the 
statement that mathematics is not hard (item 8). Combining the above findings, it 
could be very tentatively to conclude that Year 5 is a turning-point year level for boys 
and girls developing their attitudes towards mathematics. However, at least, it is 
acceptable to conclude that Year 5 is the year level needing to pay high attention 
when concerning SATM. 
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5.1.2 Students’ Math-Gender Stereotypes (SMGS)  
SMGS by Gender 
Most primary students hold the strong anti-traditional stereotypical views that boys 
and girls can do equally well in mathematics. This finding contradicts a recent 
international study (Forgasz et al., 2014; Forgasz et al., 2015; Forgasz & Leder, 2015), 
which found China shares the strongest traditional stereotype that mathematics is a 
male domain among nine participating nations. Since the international study 
recruited participants through Facebook by using an online survey, the age and 
backgrounds of participants and the type of questions could be the main reasons 
resulting in such differences. Most Chinese Facebook users could be adolescents or 
older. The instrument is in English, so their participants need to have certain English 
backgrounds. This study only collects data from two primary schools in Chengdu-
China. The survey of international study is designed with response choices of 
yes/no/same/don’t know, which is different from the 5-point Likert scale with choices 
of strongly agree, agree, neutral, disagree and strongly disagree that is used in this 
study. Thus, it is inappropriate to deny the contrasting findings. Instead, different 
findings provide different aspects to understand SMGS and develop comprehensive 
understandings of this issue.  
Although gender equity in learning mathematics is widely shared among boys and 
girls, a gender gap still exists with statistically significant differences for all items in 
SMGS by gender. Girls share stronger anti-traditional stereotypes than boys by 
showing their strong agreement on anti-traditional stereotypical views and strong 
disagreement on traditional stereotypical views. Most boys also show their strong 
agreement with anti-traditional stereotypical views but neutral attitudes for 
traditional stereotypical views. The high values of variation ratios – 0.68 for TS and 
0.61 for ATS (see Table 4.19) – reveal that boys’ attitudes vary on gender and 
mathematics.  
Interview data reveal that anti-traditional stereotypical views are widely shared for 
math-related problem solving, while boys tend to show stronger traditional 
stereotypical views towards mathematics learning. The reasons students provide are 
that learning mathematics needs talent, but solving mathematics problems needs 
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care to ensure accuracy. Although boys can think fast and use different methods to 
solve the same problem, it does not mean they can solve the problem correctly. 
Because of carelessness, it is easy for boys to make simple mistakes. Thus, a tentative 
conclusion could be that boys can learn mathematics well and even can go much 
further than girls in math-related fields, but it could not guarantee boys can solve 
some simple mathematics problems with high accuracy. 
SMGS by Year Levels 
Students from three year levels hold weak traditional stereotypical attitudes towards 
mathematics with no statistically significant differences, which reveals that 
participants hold similar views in terms of boys being superior than girls at 
mathematics. In contrast to SMGS by gender, only items from ATS have statistically 
significant differences by year levels, which reveals that the higher the year level, the 
weaker the anti-traditional stereotypical views students hold. In other words, 
students from higher year levels tend to accept that boys are better than girls at 
mathematics. This finding is different from a recent study (Passolunghi et al., 2014) 
collecting data from Italian samples, which found that older children tend to reject 
the traditional stereotype. The differences could come from the different cultural 
values between China and Italy, as well as from different research design and 
instruments used in two studies. Passolunghi et al. (2014) used a self-reported 
questionnaire and a paper-and-pencil Implicit Association Test (IAT) in two sessions to 
explore students’ explicit and implicit math-gender stereotypes, while this study uses 
self-reported questionnaire and semi-structured interviews.  
Interview data reveal that strong traditional stereotypical views are widely shared 
among Year 6 and some Year 5 students, while anti-traditional stereotypical views are 
widely shared among Year 4 and some Year 5 students. Thus, Year 5 could be the year 
level in which changes of SMGS appear. This pattern can be explained by students’ 
attribution of success in mathematics learning. The significance of mathematics 
talents are emphasised among higher year level students. Diligence, hard work and 
care as fundamental factors to learn mathematics well, are widely shared among Year 
4 students, while diligence plus some mathematics talents are significant factors for 
Year 5 students. For Year 6 students, mathematics talents are widely emphasised, 
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followed by diligence, learning strategies, persistence, time management skills and 
interests in mathematics. Although there is no statistically significant difference of 
Chi-square results on items within TS, interview data reveal that the higher the year 
level, the more students emphasise mathematics talents and the stronger the 
traditional stereotypical views they hold. Thus, although gender equity in 
mathematics is widely shared among both boys and girls, the mathematics talent is 
still considered as an advantage belonging to boys. 
SMGS by Gender and Year Levels 
All items within SMGS have statistically significant differences by gender and year 
levels. Although anti-traditional stereotypes are widely shared among boys and girls 
from three year levels, boys tend to hold stronger traditional stereotypical views. The 
higher the year level, the stronger the traditional stereotypical attitudes towards 
mathematics shared among more boys (see Table 4.25). Particularly, more boys show 
strong agreement on boys’ superiority in learning mathematics (e.g., item 28, 29), 
while more girls show strong agreement on girls’ capability to be competent in 
learning mathematics (e.g., item 30, 33, 34).  
5.1.3 Relationship between SATM and SMGS 
It is found that the relationship between SATM and SMGS is that the more positive 
attitudes that students hold towards mathematics, the stronger the gender equity 
views towards mathematics that students share and vice versa. It is easy to explain 
female SATM and their SMGS under this situation from a stereotype threat 
perspective: positive social values correlate to positive attitudes and vice versa. Boys, 
who are under anti-traditional stereotypical situations tend to hold more positive 
attitudes towards mathematics than under traditional stereotypical situations, could 
be the ones with very strong characters of resilience. It also reveals that gender 
equity in mathematics education is beneficial for both boys and girls developing 
positive attitudes towards mathematics and further beneficial for their mathematics 
learning and achievements. Boys who are under traditional stereotypical situations 
tend to hold more negative attitudes towards mathematics than those under anti-
traditional stereotypical situations. The former could be the ones with too much 
stress from society and over expectations from their parents. In contrast to the PISA 
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2012 results that high expectations from parents can result in students’ stronger 
capability of resilience, greater intrinsic motivation and more confidence in 
mathematics learning (OECD, 2014a), interview data in this study reveal that high 
expectations from parents and society could lead to the opposite results: students’ 
less positive attitudes, even lower mathematical achievements (see example of the 
girl). However, if students still place relatively high values on mathematics and 
enhance their intrinsic motivation for learning mathematics, they can still develop 
positive attitudes (see example of the boy).  
5.1.4 Potential Contributions 
Research on SATM appeared almost 70 years ago with fruitful but inconclusive 
findings. This study sheds light on Chinese primary SATM and SMGS from the 
perspectives of gender and year levels. The relationships between SATM and SMGS 
are investigated to gain a deeper understanding of SATM and how individuals’ math-
gender stereotypes correlate with their attitudes towards mathematics and vice 
versa, from the stereotype threat perspective and the resilience perspective. Thus, it 
is important to highlight some potential contributions, which could possibly make up 
the gap in relevant research fields. 
Firstly, relatively high attention needs to be paid to Year 5 students when considering 
SATM and SMGS. Questionnaire data reveal that SATM experience an increase from 
Year 4 to Year 5, and are followed with a decrease reaching the lowest point at Year 6 
on some items. More Year 5 students than students from Year 4 and Year 6 show 
their positive attitudes towards mathematical Self-Efficacy and Self-Concept. Findings 
of SATM by interaction of gender and year levels reveal that different patterns appear 
on Year 5 boys and girls for some items, which further confirm the differences 
between Year 5 and the other two year levels in this study. On the other hand, 
interview data of students’ attribution of success in mathematics learning and their 
views on gender and mathematics reveal the similar pattern that changes of SMGS 
appear at Year 5. Thus, findings from both SATM and SMGS suggest that Year 5 is the 
year level that changes start appearing. Although it might not be persuasive to 
conclude that Year 5 is the turning point year level of SATM and SMGS, it is 
acceptable to summarise that Year 5 needs extra attention due to students’ 
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development of attitudes towards mathematics and corresponding math-gender 
stereotypes. More investigations are needed on this year level. 
Second, the pattern of SMGS found in this study could alert us to the fact that gender 
differences in mathematics favouring boys still exist. The statistically significant 
differences of SMGS by year level reveal the pattern that the higher the year levels, 
the stronger the traditional stereotype shared among students. The statistically 
significant differences of SMGS by interaction of gender and year levels further 
reveals that the higher the year levels, the stronger the traditional stereotype shared 
among more boys than girls. These findings do not contradict the main finding, that 
anti-traditional stereotypes are widely shared among senior primary students, while 
boys develop stronger traditional stereotypes than girls.  
Another potential contribution could be gender-based views on mathematics learning 
and math-related problem solving. Interview data reveal that most participants share 
traditional stereotypical views towards mathematics learning, particularly boys, while 
anti-traditional stereotypical views, that girls can do even better than boys, are 
widely shared in terms of math-related problem solving. Students’ responses reveal 
that diligence is significant at the early stage of mathematics learning. With the 
increasing difficult level of knowledge, mathematics talent becomes important, since 
students start to feel that diligence cannot make up the gap caused by lack of talent. 
However, solving math-related problems is different; it needs care to ensure 
accuracy. Most students consider this characteristic as an advantage of girls. This 
finding could partly explain a common phenomenon that more girls can achieve high 
scores in mathematics at school even university level, but more boys go much further 
in math-related fields and choose relevant careers after graduation. The hypothesis 
underpinning this explanation, that boys might be more intelligent in mathematics 
than girls, needs more investigation. 
Lastly, this study provides clear evidence to support the significance of gender equity 
view in mathematics learning. Students’ anti-traditional stereotypes — that boys and 
girls are equally good at mathematics — positively correlate with students’ positive 
attitudes towards mathematics, and students’ traditional stereotypes — that boys are 
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superior at mathematics — positively correlate with students’ negative attitudes 
towards mathematics. These patterns confirm that gender equity views in 
mathematics education are beneficial for both boys and girls to develop positive 
attitudes. This is also why we need to consistently work on gender equity in 
mathematics education. 
5.2  Implications 
Findings from this study have practical implications for parents who would like to 
help their children’s mathematics learning, mathematics educators who are teaching 
mathematics, and mathematics researchers who are researching affects in 
mathematics education. 
For parents, it could be beneficial to know, as their children’s first and most 
important teachers, that their careers, their expectations and the subjects they tutor 
at home do have impacts on their children’s attitudes towards mathematics, and 
corresponding math-gender stereotypes. Firstly, parents’ careers could have 
unconscious guidance for children’s own dream careers and potentially influence 
children’s understandings of gender and mathematics. Secondly, concerning the 
Chinese education system, Year 6 students suffer relatively high stress because of the 
final year examination. Parents do need to consider their children’s personality and 
capacity to suffer stress, and then give their children reasonable and achievable goals. 
Although high expectations from parents can be extrinsic motivation to encourage 
children and make the most of their potential, sometimes, high expectations can 
make children suffer too much stress. If children do not have strong characteristics of 
resilience, these high expectations might lead to opposite results. Also, this study 
finds that subjects that parents tutor their children at home might impact children’s 
understanding of gender and mathematics. If the phenomenon that fathers tutor 
math-related subjects and mothers tutor language happens in most families, children 
could inevitably accept the stereotyped value that males belong to mathematics and 
females belong to language. It is significant for parents to be aware of these issues 
and provide appropriate guidance during children’s mathematics learning.  
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For mathematics educators, it could be beneficial to be aware of their students’ 
emotional dispositions towards mathematics and to develop appropriate teaching 
strategies. Since findings from SATM and SMGS reveal that Year 5 might be a 
significant year level for students’ development of mathematical attitudes and math-
gender stereotypes, mathematics educators need to pay extra attention to this year 
level and provide suitable guidance. It is found that the older the students, the more 
independent way of learning mathematics they prefer. Thus, mathematics educators 
can provide more interesting classroom activities and diverse teaching strategies to 
enhance lower year level students’ interests in mathematics. For higher year level 
students, mathematics educators can emphasise the value through relating 
mathematics to society to develop students’ intrinsic motivation for mathematics 
learning. More than 10 years ago, researchers (Seah & Bishop, 2002) found that 
mathematics classes contained little explicit discussion about values and 
corresponding roles in relating social situations. Even recently, appropriate values in 
mathematics are still emphasised (Seah, 2016). Thus, relating mathematics 
knowledge to real life and valuing mathematics in appropriate ways are the part of 
teaching strategies that mathematics educators need to develop.  
For mathematics researchers, it could be beneficial to understand Chinese learners’ 
paradox from the perspective of their attitudes towards mathematics. Although 
Chinese students’ overwhelming achievements in mathematics are widely accepted 
(Cvencek et al., 2015), their noticeably traditional stereotypical views towards 
mathematics were found in a recent international study (Forgasz et al., 2014; Forgasz 
et al., 2015; Forgasz & Leder, 2015). In spite of big size classes, imbalanced 
distribution of teachers and students, and examination-led teaching strategies, 
Chinese students’ strong resilience is praised as the main attribute that allows them 
to make great achievements in mathematics (OECD, 2014a). This study could let 
mathematics researchers develop further understandings of gender and year levels 
based differences and similarities in SATM and SMGS, and relationships between 
SATM and SMGS.  
Particularly, this study provides clear evidence supporting the significance of gender 
equity in mathematics education. Research on affects in mathematics education has 
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emphasised gender equity for quite a long time. In this study, relationships between 
SMGS and SATM reveal that the stronger the anti-traditional stereotype that both 
boys and girls can do well in mathematics that students share as social values, the 
more positive attitudes students hold towards mathematics and vice versa. Thus, the 
social value emphasising gender equity in mathematics is not only beneficial for girls 
but also for boys to develop positive attitudes towards mathematics. 
5.3  Limitations 
Limitations of this study include sampling and sample size, methods of data 
collection, and methods of data analysis.  
• Sampling and Sample Size 
Two primary schools cannot represent all primary schools in Chengdu-China and 
some students from certain year levels in one school cannot represent all students 
from these year levels in this school. However, this study can potentially extend the 
understanding of SATM and SMGS in this area, since very limited studies exist which 
investigate and collect data on primary students’ mathematical attitudes. 
Furthermore, considering the time limit, only around 100 questionnaires are included 
in pilot study data analysis, and around 500 questionnaires are included in main study 
data analysis. From a statistical perspective, limited sample size might impact 
research results, but interview data could provide further evidence to explain the 
pattern found through questionnaire data, and consequently, make up the gap.  
• Method of data collection 
This study only collects questionnaire and interview data to investigate SATM, SMGS, 
and the relationship between SATM and SMGS. The method of focus-group interview 
(used in this study) might shed light on more active participants and ignore silent 
ones, while one-on-one interviews might make participants feel uncomfortable to 
interact with strangers and result in less informative data. In order to deepen and 
broaden our understandings on SATM and SMGS, parents, mathematics teachers, and 
school principals can be invited to complete questionnaires and interviews. In 
addition, classroom observation exploring classroom interaction between teachers 
and students can provide further information to develop comprehensive 
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understandings of students’ attitudinal factors. Also, follow-up interviews with 
students can be conducted to track the changes of SATM and SMGS. These data 
collection methods are recommended in future research.  
• Method of data analysis 
As mentioned in Chapter 3, the data collected through 5-point Likert scale 
questionnaire are ordinal. Thus, mode, variation ratio, responses frequency 
distribution tables, Chi-square and Spearman’s correlation are used to analyse 
questionnaire data. However, Rasch Model and Item Response Theory (IRT), the 
analysing methods used in PISA and some other international comparison studies, are 
not used in this study. Based on the measurement of difficult level of each item and 
respondents’ capacity to answer each item, responses from participants are 
converted from ordinal data to interval data through Rasch Model. Considering the 
time limit and research scope, Rasch Model and IRT are recommended in future 
research. 
5.4  Future Directions 
Gender-based views on mathematics learning and math-related problem solving 
needs more exploration. This study finds most students hold traditional stereotypical 
views about mathematics learning, while most students hold anti-traditional 
stereotypical views that boys and girls are equal, even that girls are better for math-
related problem solving. This interesting pattern could recommend further 
investigation on gender-based views of mathematics learning and math-related 
problem solving in different cultural contexts. 
An interesting phenomenon in this study is that the same factors, for example, the 
increasing level of difficulty and becoming more time consuming, result in boys and 
girls developing opposite attitudes towards mathematics: boys become more positive 
while girls become more negative. Students’ personalities could be a bridge 
connecting these reasons and different attitudes towards mathematics. Thus, the 
relationship between students’ personalities and their attitudes towards 
mathematics could be another possible research direction.  
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A tentative conclusion made by this study is that Year 5 could be an important year 
level for both SATM and SMGS. Thus, more studies on Year 5 SATM and SMGS are 
suggested to further uncover the pattern of students’ development of attitudes 
towards mathematics learning and their views on gender and mathematics. In 
addition, longitudinal studies following students from Year 4 all the way to Year 6 
exploring the changes of SATM and SMGS could result in more informative findings.  
Lastly, some interesting side-findings in this study can also raise some future research 
directions. When being asked about attitudes towards mathematics, most primary 
students make comparison between their attitudes towards mathematics and 
Chinese, more generally language learning, without asking. It is understandable that 
students’ make such comparison in China, since both mathematics and Chinese are 
two major subjects at school level. However, it could be interesting to explore 
whether students from other nations such as Australia also make such comparison 
without asking. If participants from other nations do not make such comparison, it 
could be interesting to ask their attitudes towards language learning explicitly and 
make the cross-cultural comparison. 
5.5  Final Remarks 
Gender and year levels based research on affects in mathematics education still has a 
long way to go and requires more investigation. Even for nations such as Australia 
and New Zealand, which have achieved a high level of gender equity in mathematics 
education (OECD, 2014b), gender differences favouring boys (Vale & Bartholomew, 
2008) and the pattern of lower interest in mathematics among girls still persist (Vale, 
2008). Globalisation of education brings more cultural conflict and integration in 
mathematics teaching and learning. As researchers, we probably know why some 
changes happened in the past, but what is happening now and why it is happening, 
what will happen and how it will happen in the future, is always a mystery requiring 
more research and exploration. 
Chinese mathematics achievements are always top ranked, but top rankings do not 
always mean top achievements in further mathematics research areas. Recently, 
STEM learning industry for school students has become more and more popular in 
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mainland China, and some Chinese parents even spend big money to let their 
children get involved in high-tech programs to develop creative and problem solving 
capabilities (Chen, 2016). However, in spite of most Chinese students enjoying 
learning mathematics (this study supports this result), the phenomenon that students 
can do mathematics but they do not enjoy learning mathematics (Ding, Pepin, & 
Jones, 2015) still widely exists in China. Thus, affects research on mathematics 
education, particularly gender and year levels based similarities and differences could 
further enrich our understandings of Chinese SATM, and help educators and students 
to develop appropriate mathematics teaching and learning strategies.  
China, as a nation with high mathematics achievements (Cvencek et al., 2015; OECD, 
2014a), still needs to work on improving students’ positive attitudes towards 
mathematics. International comparative study reveals that Chinese share relatively 
strong gender biased views towards mathematics (Forgasz et al., 2014), while this 
study finds most senior primary students share gender equity views towards 
mathematics. Thus, more investigations are needed to further uncover the real 
situation in China, and to emphasise the significance of gender equity and to explore 
the underpinning reasons. Mathematics, as the core discipline within STEM areas, 
cannot “afford to sideline half of the world’s population – women” during maximising 
human progress (Forgasz, Leder & Tan, 2014, p.386). Despite the more equitable 
achievement outcomes and greater level of educational participation internationally, 
the gender problem has not been solved or overcome yet (UNESCO, 2012). We still 
need to continue working on it. 
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APPENDICES 
Appendix 3-1: Questionnaire for Pilot Study (English Version) 
Students’ Attitudes towards Mathematics Questionnaire 
This is not a test. It is a survey exploring your attitudes towards mathematics. Please read 
each statement carefully and answer as accurately as you can. You will need to tick your 
answers in the questionnaire. Your answers will be the ones that are ‘right’ for you. 
 
Section A: Something about Yourself 
Sex: Boy____Girl____          Year Level: Grade 4____Grade 5_____Grade 6_____ 
Section B: Attitudes towards Mathematics 
There are 30 items in this questionnaire. Here are some statements describing different 
attitudes towards mathematics. Please read each sentence carefully and make sure that 
you understand it before putting a tick (√) in the column that represents your view.  SD, D, 
N, A and SA refers to Strongly Disagree, Disagree, Neutral, Agree and Strongly Agree. 
  
Statements SD D N A SA 
1. I can solve the maths questions in textbooks.      
2. I can come up with new ways to solve pure maths problems.      
3. I can use maths solve the problems in my daily life.      
4. I can tell if my maths answer right or wrong.      
5. I learn maths quickly.      
6. Maths is easy for me to learn.      
7. I am just not good at maths.      
8. Maths is very hard for me.      
9. I have a maths mind.      
10. I can achieve high score in maths exam.      
11. I am not the type who do well in maths.      
12. I don’t think I could do advanced maths.      
13. I do maths because I enjoy it.      
14. I am interested in the things I learn in maths.      
15. Solving maths problems is fun.      
16. I love maths because I love challenging myself.      
17. Mathematical thinking is important for my future job.      
18. I study maths because it is useful for my future study.      
19. Maths is not important for my daily life.      
20. I won’t use maths very often after graduation.      
21. I feel nervous in maths class.      
22. I feel tense when solving maths problem.      
23. I feel desperate when taking maths exam.      
24. Compared with other subjects, I worry more about maths.      
25. I am worried that I will obtain a poor grade in maths.      
26. Boys perform better than girls in maths.      
27. Girls who enjoy studying maths are a little strange.      
28. Boys and girls are equally good at maths.      
29. Boys are not naturally better than girls in maths.      
30. Girls certainly are smart enough to do well in maths.      
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Appendix 3-2: Questionnaire for Pilot Study (Chinese Version) 
数学情感态度测试量表 
这不是一个测试，而是一个“你如何看待数学”的小问卷。请仔细阅读每一个选项
并在最接近你的感受下打勾（√）。这个小问卷，没有正确和错误答案之分，唯一正确
的答案就是你自己的感受。希望通过这个小问卷，让你更多地去思考数学这门科目，
帮助你今后的数学学习。 
第一部分： 关于你
性别： 男孩_________ 女孩_________ 
年级： 四年级_______ 五年级_______ 六年级________ 
第二部分：数学情感态度测试量表 
这个测试一共有 3 0 个题目。每个题目都是一句有关“如何看待数学”的描述。请仔细
阅读每个题目，理解题目陈述的意思并在你觉得最接近你的感受下划勾(√)。SD, D, N, 
A, SA分别表示非常反对，反对，不赞同不反对，赞同，非常赞同。好了，开始你的“我
如何看待数学”的旅程吧！ 
你如何看待数学 SD D N A SA 
1.我能解决教科书中的数学问题。      
2.我总是有新办法解决数学问题。      
3.我能够在日常生活中使用数学。      
4.我知道我对于数学问题的回答正确与否。      
5.我学习数学的速度很快。      
6.学习数学对我来说是容易的。      
7.我的数学不好。      
8.数学对我来说很难。      
9.我有一个数学头脑。      
10.我可以在数学测试中获得高分。      
11.我不是那种可以学好数学的人。      
12.我不认为我今后可以学好高级数学。      
13.我很享受数学学习的过程。      
14.我对数学中学到的东西很感兴趣。      
15.解决数学问题很有趣。      
16.我喜欢数学是因为我喜欢不断挑战自己。      
17.数学思维对我今后的工作很重要。      
18.数学对我今后的进一步学习很重要。      
19.数学对我的日常生活没有意义。      
20.从学校毕业后，我将很少使用数学。      
21.一上数学课，我就焦虑。      
22.一要解决数学题，我就紧张。      
23.在数学考试的时候，我觉得很无助。      
24.和其他的科目比较，我更担心学不好数学。      
25.我很担心数学考试的成绩很差。      
26.我觉得男生的数学成绩比女生好。      
27.我觉得那些喜欢学习数学的女生很奇怪。      
28.我觉得男生和女生都可以学好数学。      
29.我觉得男生不是天生就比女孩数学好。      
30.我觉得女生有足够的能力学好数学。      
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Appendix 3-3: Interview Guidelines for Pilot Study (English Version) 
Students’ Attitudes towards Mathematics Interview  
 
The 1st interview question: 
Tell me about maths lessons yesterday. What was good about the lesson? What 
didn’t you like about the lesson? Who did well in the class? 
 
The 2nd interview question: 
Do you like maths? Why or why not? 
 
The 3rd interview question: 
Please share some of your maths learning experiences. How about in the maths lessons? How 
about in the maths exams? How about when you are doing maths homework? Do you feel 
anxious or relax? 
 
The 4th interview question: 
Please share some experiences about using maths. In your experiences, how have you been 
using maths? Where do you use maths in your daily life? Do you think you will use maths in 
the future? (If no, why? If yes, how?) 
 
The 5th interview question: 
Please describe or explain your attitudes towards maths this year. How different it is 
compared with last year? Why? 
 
The 6th interview question: 
Please share some thinking you have about boys/girls and mathematics.  
When talking about boys and girls learning maths, what is the first thing coming into your 
mind? How do you feel about it? Why do you have such feeling? 
When talking about boys and girls solving maths problems, what is the first thing coming into 
your mind? How do you feel about it? Why? 
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Appendix 3-4: Interview Guidelines for Pilot Study (Chinese Version) 
数学情感态度访谈大纲 
问题 1:  
昨天的数学课你觉得怎么样？你喜欢课堂上的哪些活动？哪些课堂活动你不喜欢？你觉
得谁在那堂课上表现的好？为什么？ 
 
问题 2:  
你喜欢数学吗？为什么？ 
 
问题 3:  
可以分享一些你的数学学习经历吗？比如在数学课堂上，做数学作业的时候和在数学测
试的时候，你更多的是觉得紧张还是放松？ 
 
问题 4:  
在你过去的经历里面，你是如何使用数学的？在日常生活的哪些方面你使用了数学？你
认为未来的你会需要用到数学吗？（如果不是，为什么？如果是，将在哪些方面以及如
何使用？） 
 
问题 5:  
请描述一下你今年对数学的感觉？（喜欢、不喜欢、讨厌、不讨厌或者没感觉等）和去
年相比有什么变化和不同？你觉得是什么使得你对数学态度发生了变化？ 
 
问题 6:  
当说到男生和女生学习数学，你第一个想到的东西是什么或者你的第一感受是什么？为
什么？当说到男生和女生解决数学问题，你第一个想到的东西或者你的第一感受是什么？
为什么？ 
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Appendix 3-5: Participating Invitation 
Invitation 
 
Dear Sir or Madam, 
We are from Faculty of Arts and Education, Deakin University (Melbourne, Australia). 
Our research project named “Students’ Attitudes towards Mathematics and Math-
Gender Stereotypes: Gender and Year Levels” (Project Number: HAE-15-148) is to 
investigate Chinese primary students’ attitudes towards mathematics (how do 
students consider themselves as mathematics learners) and their math-gender 
stereotypes (how do students understand the relationship between gender and 
mathematics learning). The main research methods are self-reported survey and 
focus-group interviews. The research results can help educators and mathematics 
teachers to be aware of students’ mathematical attitudinal factors and their math-
gender stereotypes, and to improve mathematical teaching strategies. It can 
encourage students, the participants in this project, to think more about mathematics 
learning, and potentially perceive practical understanding of this subject, which will 
be beneficial for their future life. We are more than welcome to invite your school to 
participate in this valuable study. If you have interests to let your school participate in 
this project, please email dez@deakin.edu.au. Thank you very much! 
 
Best Regards,  
Researcher: Yang Wu (Gaby) 
Principal Investigators: Dr Wanty Widjaja; Dr Jun Li 
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Appendix 3-6: PLSC to Primary School Principal 
 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO: Primary School Principal 
 
Plain Language Statement for School Principal 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Principal Researchers: Dr Wanty Widjaja; Dr Jun Li 
Student Researcher: Yang Wu 
 
Purpose 
The purpose of this study is to investigate Chinese Grade 4, 5, and 6 students’ attitudes towards 
mathematics and their math-gender stereotypes from perspectives of gender and year levels. 
Specifically, this study will explore: 1) Male and female students’ attitudes towards mathematics with 
regard to three aspects – mathematical self-perception, mathematical motivation, and mathematical 
anxiety, and students’ math-gender stereotypes in each year level, and; 2) The trends of Grade 4, 5 and 
6 male and female students’ attitudes towards mathematics and their math-gender stereotypes, and; 
3) The relationships between students’ mathematical attitudes and their math-gender stereotypes. 
In this project, students’ math-gender stereotypes refer to how do students consider the relationship 
between gender (boys/girls) and mathematics. 
 
Methods 
Grade 4, 5, and 6 students from two primary schools in Chengdu-China will be recruited as participants 
to complete the questionnaire and semi-structured interview. Pilot study and main study will collect 
data in different schools. The purpose of pilot study is to confirm the validity and reliability of survey 
instrument and the extent to which students understand interview questions. One class from Grade 4 
(the lowest year level in current research) will be selected to conduct the pilot study. All students from 
this class (with consent forms from both their parents/guardians and themselves) will be asked to 
complete a questionnaire. Based on head teacher’s recommendation, 1 boy and 1 girl with similar 
mathematics achievement in this class will be selected to conduct an interview. If the results of pilot 
study show the survey instrument and interview questions are validly understandable for participants, 
there will be no changes made on them, otherwise, some changes will be made on survey instrument 
and interview questions before conducting main study. In the main study, four classes from each year 
level will be selected to complete questionnaire, so there will be 12 classes in total. There are 35 items 
within questionnaire and it will take less than 15 minutes for students to complete it. 18 out of them (9 
boys and 9 girls) will be selected to conduct a semi-structured interview. At each year level, head 
teacher in each class will recommend one boy and one girl with similar mathematics achievement to 
conduct an interview. It comes to 6 students (3 boys and 3 girls) from each grade. In case some 
students may withdraw from interview because of uncomfortableness, one boy and one girl from each 
grade are back up as potential participants. The semi-structured interview will run for approximately 
15-20 minutes. The interview will be audio taped and transcribed for subsequent analysis. The survey 
will take place in the classroom, while the interview will be conducted in a meeting room or a reading 
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room in the school. Both of them will be conducted after the last morning-class during students’ noon 
(mid-day) leisure time. 
 
Risks and Potential Benefits to Participants 
Generally speaking, there are no risks or discomforts expected to participants. In case some children 
may feel distressed when being asked about their personal experiences and anxieties related to 
mathematics, this condition will be addressed if it occurs. Researcher will be sensitive about students’ 
emotional changes during the interview. If researcher conceives that students may feel uncomfortable 
when being asked certain questions, researcher will try to ask it in a more moderate way or skip these 
questions or even suspend interview. If the interview is suspended, based on the participants’ 
reflection, the researcher will determine whether to continue it after a period of rest or stop it. If the 
interview is stopped, the back-up interview participants will be invited to conduct one.  Both survey 
and interview will be anonymous. Except students’ gender and year levels, there is no any other 
information that may indicate students’ personal identification.  
Participating students will be able to reflect on their attitudes towards mathematics and math-gender 
stereotypes they possess, and think more about mathematics in a practical way for their future and 
present life. It is helpful for elementary students to perceive the meaning and value of mathematics, 
which is potentially benefit for their future mathematics learning. 
Researchers and educators will have further understanding of Chinese primary students’ attitudes 
towards mathematics and how they value mathematics related to their own life. The findings will help 
educators, particularly mathematics educators, to become aware of students’ mathematics attitudinal 
factors, and the relationship between their attitudes and math-gender stereotypes, and make students’ 
mathematics learning more effective and efficient through improving mathematics teaching strategies. 
Furthermore, this study might potentially contribute to develop a set of survey instruments to explore 
Chinese primary students’ mathematical attitudes and their math-gender stereotype. 
 
Privacy and Confidentiality 
Participants’ name and identity will remain confidential at all times. Only researchers will have access 
to the data. Pseudonyms will be used when reporting findings. Whether the primary school’s name is 
identifiable in final publications or not, will base on your consent. 
 
Dissemination of the Research Results 
The results of this project will be disseminated in academic publications: conference proceedings, book 
chapters, journal articles and research degree dissertation. If you would like to be informed about the 
outcomes of this project at later stage, please feel free to contact the researcher on the contact details 
available at the end of this document. The majority of publications will be in English. 
 
Monitoring 
Principal researchers will monitor the project in Australia through face-to-face meeting or email/Skype 
supervision with student researcher every certain period. When student researcher is in Australia, 
weekly face-to-face supervision will be conducted. When student researcher collects data in China, 
fortnightly email or Skype supervision will ensure the process of project. The student researcher needs 
to report any adverse outcomes found in China to principal researchers at the latest time. 
 
Participation and Withdrawal 
Participants are under no obligation to consent to participate. Their participation in this study is 
voluntary. There is no consequence if participants withdraw from the study. 
 
Contact Details of the Researcher 
HDR student: Yang Wu; Email: dez@deakin.edu.au 
School of Education, Faculty of Arts and Education, Deakin University, Melbourne Campus, Australia 
 
Complaints 
If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your students’ rights as participants, then you can contact:   
The Manager, Ethics and Biosafety, Deakin University, 221 Burwood Highway, Burwood Victoria 3125, 
Telephone: 9251 7129, research-ethics@deakin.edu.au 
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Consent Form for School Principal 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Reference Number: HAE-15-148 
I have had read to me in my first language and I understand the attached Plain Language Statement. 
I freely agree to help researcher approach to head teachers, students and students’ parents/guardians 
in order to conduct research in our school. 
I freely agree to let school students to participate in this project according to the conditions in the 
Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researchers have agreed not to reveal participants’ identity and personal details, including where 
information about this project is published, or presented in any public form.   
I understand that the both survey and interview will collect participants’ information of gender and 
year levels only. The survey will run for approximately 15 minutes. The interview will run for 
approximately 15-20 minutes and it will be only audio taped. Survey will take place in the classroom, 
while interviews will be conducted in a meeting room or a reading room in the school. Both of them 
will be conducted after the last morning-class during students’ noon (mid-day) leisure time. 
I understand that the participation in this study is voluntary.  
I acknowledge that the participants have the rights to refuse to participate or withdraw from the study 
at any time. 
Do you permit the primary school’s name is identifiable in the publications? 
YES ______   NO______   (Please tick one) 
Principal’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
Revocation of Consent Form for School Principal 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Reference Number: HAE-15-148 
I hereby wish to WITHDRAW my consent to let students participate in the above research project and 
understand that such withdrawal WILL NOT jeopardise my relationship with Deakin University. 
Principal’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
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Appendix 3-7: PLSC to Head Teachers 
 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO: Head Teachers 
 
Plain Language Statement for Head Teacher 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Principal Researchers: Dr Wanty Widjaja; Dr Jun Li 
Student Researcher: Yang Wu 
 
Purpose 
The purpose of this study is to investigate Chinese Grade 4, 5, and 6 students’ attitudes towards 
mathematics and their math-gender stereotypes from perspectives of gender and year levels. 
Specifically, this study will explore: 1) Male and female students’ attitudes towards mathematics with 
regard to three aspects – mathematical self-perception, mathematical motivation, and mathematical 
anxiety, and students’ math-gender stereotypes in each year level, and; 2) The trends of Grade 4, 5 and 
6 male and female students’ attitudes towards mathematics and their math-gender stereotypes, and; 
3) The relationships between students’ mathematical attitudes and their math-gender stereotypes. 
In this project, students’ math-gender stereotypes refer to how do students consider the relationship 
between gender (boys/girls) and mathematics. 
 
Methods 
Students in your class will be recruited as participants in this project. Only the students with consent 
forms from their parents/guardians and themselves will be asked to complete a questionnaire and 
some of them will be asked to conduct an interview based on the consent form and your 
recommendation. There are 35 items within questionnaire and it will take around 15 minutes for 
students to complete. The interview is semi-structured, and it will run for approximately 15-20 minutes. 
The interview will be audio taped. The survey will be conducted in the classroom, while interview will 
be conducted in a meeting room or a reading room. Both of them will take place after the last 
morning-class during students’ noon (mid-day) leisure time. 
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Risks and Potential Benefits to Participants 
Generally speaking, there are no risks or discomforts expected to participants. In case some children 
may feel distressed when being asked about their personal experiences and anxieties related to 
mathematics, this condition will be addressed if it occurs. Researcher will be sensitive about students’ 
emotional changes during the interview. If researcher conceives that students may feel uncomfortable 
when being asked certain questions, researcher will try to ask it in a more moderate way or skip these 
questions or even suspend interview. If the interview is suspended, based on the participants’ 
reflection, the researcher will determine whether to continue it after a period of rest or stop it. If the 
interview is stopped, the back-up interview participants will be invited.  Both survey and interview will 
be anonymous. Except students’ gender and year levels, there is no any other information that may 
indicate students’ personal identification.  
Participating students will be able to reflect on their attitudes towards mathematics and math-gender 
stereotypes they possess, and think more about mathematics in a practical way for their future and 
present life. It is helpful for elementary students to perceive the meaning and value of mathematics, 
which is potentially benefit for their future mathematics learning. 
Researchers and educators will have further understanding of Chinese primary students’ attitudes 
towards mathematics and how they value mathematics related to their own life. The findings will help 
educators, particularly mathematics educators, to become aware of students’ mathematics attitudinal 
factors, and the relationship between their attitudes and math-gender stereotypes, and make students’ 
mathematics learning more effective and efficient through improving mathematics teaching strategies. 
Furthermore, this study might potentially contribute to develop a set of survey instruments to explore 
Chinese primary students’ mathematical attitudes and their math-gender stereotype. 
 
Privacy and Confidentiality 
Participants’ name and identity will remain confidential at all times. Only researchers will have access 
to the data. In reporting the findings, pseudonyms will be used. 
 
Dissemination of the Research Results 
The results of this project will be disseminated in academic publications: conference proceedings, book 
chapters, journal articles and research degree dissertation. If you would like to be informed about the 
outcomes of this project at later stage, please feel free to contact the researcher on the contact details 
available at the end of this document. The majority of publications will be in English. 
 
Monitoring 
Principal researchers will monitor the project in Australia through face-to-face meeting or email/Skype 
supervision with student researcher every certain period. When student researcher is in Australia, 
weekly face-to-face supervision will be conducted. When student researcher collects data in China, 
fortnightly email or Skype supervision will ensure the process of project. The student researcher needs 
to report any adverse outcomes found in China to principal researchers at the latest time. 
 
Participation and Withdrawal 
Participants are under no obligation to consent to participate. Their participation in this study is 
voluntary. There is no consequence if participants withdraw from the study. 
 
Contact Details of the Researcher 
HDR student: Yang Wu 
School of Education, Faculty of Arts and Education 
Deakin University, Melbourne Campus, Australia 
Email: dez@deakin.edu.au  
 
Complaints 
If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your students’ rights as research participants, then you may contact:   
The Manager, Ethics and Biosafety, Deakin University, 221 Burwood Highway, Burwood Victoria 3125, 
Telephone: 9251 7129, research-ethics@deakin.edu.au 
Please quote project number HAE-15-148.  
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Consent Form for Head Teacher 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Reference Number: HAE-15-148 
 
I have had read to me in my first language and I understand the attached Plain Language Statement. 
I freely agree to help researcher approach to students and students’ parents/guardians in order to 
conduct research in my class. 
I freely agree to let my class students to participate in this project according to the conditions in the 
Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researchers have agreed not to reveal participants’ identity and personal details, including where 
information about this project is published, or presented in any public form.   
I understand that both survey and interview will collect participants’ information of gender and year 
level only. The survey will run for approximately 15 minutes. The interview will run for approximately 
15-20 minutes and it will be only audio taped. Survey will take place in the classroom, while interview 
will be conducted in a meeting room or a reading room in the school. Both of them will be conducted 
after the last morning-class during students’ noon (mid-day) leisure time. 
I understand that the participation in this study is voluntary.  
I acknowledge that the participants have the rights to refuse to participate or withdraw from the study 
at any time. 
 
 
Head Teacher’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
 
Revocation of Consent Form for Head Teacher 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Reference Number: HAE-15-148 
 
I hereby wish to WITHDRAW my consent to let my class students participate in the above research 
project and understand that such withdrawal WILL NOT jeopardise my relationship with Deakin 
University. 
 
 
Head Teacher’s Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
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Appendix 3-8: PLSC to Parents/Guardians 
 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO: Parents/Guardians 
 
Plain Language Statement for Parents/Guardians 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Principal Researchers: Dr Wanty Widjaja; Dr Jun Li 
Student Researcher: Yang Wu 
 
Purpose 
The purpose of this study is to investigate Chinese Grade 4, 5, and 6 students’ attitudes towards 
mathematics and their math-gender stereotypes from perspectives of gender and year levels. 
Specifically, this study will explore: 1) Male and female students’ attitudes towards mathematics with 
regard to three aspects – mathematical self-perception, mathematical motivation, and mathematical 
anxiety, and students’ math-gender stereotypes in each year level, and; 2) The trends of Grade 4, 5 and 
6 male and female students’ attitudes towards mathematics and their math-gender stereotypes, and; 
3) The relationships between students’ mathematical attitudes and their math-gender stereotypes. 
In this project, students’ math-gender stereotypes refer to how do students consider the relationship 
between gender (boys/girls) and mathematics. 
 
Methods 
Your child/children will be recruited as participants in this project. Only the children with consent from 
their parents/guardians and themselves, will be asked to complete a questionnaire and some of them 
will be asked to conduct an interview. There are 35 items within questionnaire and it will take around 
15 minutes for students to complete. The interview is semi-structured, and it will run for 
approximately 15-20 minutes. The interview will be only audio taped. The survey will take place in the 
classroom, while the interview will be conducted in a meeting room or a reading room. Both of them 
will be conducted after the last morning-class during students’ noon (mid-day) leisure time. 
 
Risks and Potential Benefits to Participants 
Generally speaking, there are no risks or discomforts expected to participants. In case some children 
may feel distressed when being asked about their personal experiences and anxieties related to 
mathematics, this condition will be addressed if it occurs. Researcher will be sensitive about students’ 
emotional changes during the interview. If researcher conceives that students may feel uncomfortable 
when being asked certain questions, researcher will try to ask it in a more moderate way or skip these 
questions or even suspend interview. If the interview is suspended, based on the participants’ 
reflection, the researcher will determine whether to continue it after a period of rest or stop it. If the 
interview is stopped, the back-up interview participants will be invited.  Both survey and interview will 
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be anonymous. Except students’ gender and year levels, there is no any other information that may 
indicate students’ personal identification.  
Participating students will be able to reflect on their attitudes towards mathematics and math-gender 
stereotypes they possess, and think more about mathematics in a practical way for their future and 
present life. It is helpful for elementary students to perceive the meaning and value of mathematics, 
which is potentially benefit for their future mathematics learning. 
Researchers and educators will have further understanding of Chinese primary students’ attitudes 
towards mathematics and how they value mathematics related to their own life. The findings will help 
educators, particularly mathematics educators, to become aware of students’ mathematics attitudinal 
factors, and the relationship between their attitudes and math-gender stereotypes, and make students’ 
mathematics learning more effective and efficient through improving mathematics teaching strategies. 
Furthermore, this study might potentially contribute to develop a set of survey instruments to explore 
Chinese primary students’ mathematical attitudes and their math-gender stereotype. 
 
Privacy and Confidentiality 
Participants’ name and identity will remain confidential at all times. Only researchers will have access 
to the data. In reporting the findings, pseudonyms will be used. 
 
Dissemination of the Research Results 
The results of this project will be disseminated in academic publications: conference proceedings, book 
chapters, journal articles and research degree dissertation. If you would like to be informed about the 
outcomes of this project at later stage, please feel free to contact the researcher on the contact details 
available at the end of this document. The majority of publications will be in English. 
 
Monitoring 
Principal researchers will monitor the project in Australia through face-to-face meeting or email/Skype 
supervision with student researcher every certain period. When student researcher is in Australia, 
weekly face-to-face supervision will be conducted. When student researcher collects data in China, 
fortnightly email or Skype supervision will ensure the process of project. The student researcher needs 
to report any adverse outcomes found in China to principal researchers at the latest time. 
 
Participation and Withdrawal 
Participants are under no obligation to consent to participate. Their participation in this study is 
voluntary. Only the students with consent from all relevant people (students’ parents/guardians and 
students themselves) will be asked to complete a questionnaire and possibly selected to conduct a 
semi-structured interview. If participants feel uncomfortable or unhappy when getting involved in the 
project, they can withdraw at any time. In that case the only thing participants need to do is to let the 
researcher know that they do not want to participate in this study. Then the researcher will ask 
students to sign the Revocation of Consent Form, and then students are free from the project. There is 
no consequence if participants withdraw from the study.   
 
Contact Details of the Researcher 
HDR student: Yang Wu 
School of Education, Faculty of Arts and Education 
Deakin University, Melbourne Campus, Australia 
Email: dez@deakin.edu.au  
 
Complaints 
If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your children’s rights as research participants, then you can contact: 
The Manager, Ethics and Biosafety, Deakin University, 221 Burwood Highway, Burwood Victoria 3125, 
Telephone: 9251 7129, research-ethics@deakin.edu.au 
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Consent Form for Parents/Guardians 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Reference Number: HAE-15-148 
 
 
I have had read to me in my first language and I understand the attached Plain Language Statement. 
I freely agree to let my child/children to participate in this project according to the conditions in the 
Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researchers have agreed not to reveal participants’ identity and personal details, including where 
information about this project is published, or presented in any public form.   
I understand that both survey and interview will collect participants’ information of gender and year 
level only. The survey will run for approximately 15 minutes. The interview will run for approximately 
15-20 minutes and it will be only audio taped. Survey will take place in the classroom, while interview 
will be conducted in a meeting room or a reading room. Both of them will be conducted after the last 
morning-class during students’ noon (mid-day) leisure time. 
I understand that the participation in this study is voluntary.  
I acknowledge that the participants have the rights to refuse to participate or withdraw from the study 
at any time. 
 
Parents or guardians’ Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
Revocation of Consent Form for Parents/Guardians 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Reference Number: HAE-15-148 
 
 
I hereby wish to WITHDRAW my consent to let my children participate in the above research project 
and understand that such withdrawal WILL NOT jeopardise my relationship with Deakin University. 
 
 
Parents/Guardians’ Name (printed) …………………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
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Appendix 3-9: PLSC to Students 
 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
 
TO: Students 
 
Plain Language Statement for Student 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Principal Researchers: Dr Wanty Widjaja; Dr Jun Li 
Student Researcher: Yang Wu 
 
This Plain Language Statement and Consent Form needs to be read to children by their head teachers 
or parents/guardians, so children can make an informed choice whether they want to participate in 
this study or not. 
 
Please read the following text to your students or child/children  
“The researcher from Deakin University (Melbourne, Australia) would like to know how you think 
about maths. At school, the researcher would like to ask you to complete a questionnaire related to 
your attitudes towards maths. If you do not want to do it, you do not have to complete it. The 
researcher would invite some of you to have a chat to talk about your feeling about maths. All your 
response will be secret, only the researcher and you know it.  
If you would like to do this, you can sign your name on the consent form and return it. If you do not 
want to do this, you can sign your name on the revocation of consent form and return it.” 
 
Further Information, Queries or Any Problems 
If you require further information, wish to withdraw your participation or if you have any questions 
concerning this project, you can contact the researcher. 
The researcher responsible for this project is: 
HDR student: Yang Wu 
School of Education, Faculty of Arts and Education 
Deakin University, Melbourne Campus, Australia 
Email: dez@deakin.edu.au 
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Consent Form for Student 
Date: 01/12/2015 
Full Project Title: Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels  
Reference Number: HAE-15-148 
 
 
___________________ (Please sign your name) would like to take part in this project. 
 
  
Revocation of Consent Form for Student 
Date: 01/12/2015 
Full Project Title Students’ Attitudes towards Mathematics and Math-Gender Stereotypes: 
Gender and Year Levels 
Reference Number: HAE-15-148 
 
__________________ (Please sign your name) do not want to take part in this project. 
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Appendix 3-10: Finalised Questionnaire (English Version) 
Students’ Attitudes towards Mathematics Questionnaire 
This is not a test. It is a survey exploring your attitudes towards mathematics. Please read each 
statement carefully and answer as accurately as you can. You will need to tick your answers in the 
questionnaire. Your answers will be the ones that are ‘right’ for you. 
Section A: Something about Yourself 
Sex: Boy____  Girl____     Year Level: Grade 4____ Grade 5_____Grade 6_____ 
Section B: Attitudes towards Mathematics 
There are 30 items in this questionnaire. Here are some statements describing different attitudes 
towards mathematics. Please read each sentence carefully and make sure that you understand it 
before putting a tick (√) in the column that represents your view.  SD, D, N, A and SA refers to 
Strongly Disagree, Disagree, Neutral, Agree and Strongly Agree.  
Statements SD D N A SA 
Group One 
1. I can solve maths problems in textbooks.      
2. I can solve one maths problem in different ways.      
3. I can use maths to solve problems in my daily life.      
4. I can solve more difficult maths problems than those in my 
textbooks. 
     
5. I learn maths quickly.      
6. Maths is easy for me.      
7. I am good at maths.      
8. Maths is not very hard for me.      
9. I have a maths mind.      
10. I can achieve high score in maths exams.      
Group Two 
11. Maths is very interesting.      
12. I am interested in the things I learn in maths.      
13. Solving maths problems is full of fun.      
14. I love maths because I love challenging myself.      
15. I enjoy learning maths.      
16. Maths is important for my future job.      
17. Maths is important for my future study.      
18. Maths is important for my daily life.      
19. Learning maths makes me smarter.      
20. Maths is useful.      
Group Three 
21. I feel nervous in maths classes.      
22. I feel tense when solving maths problems.      
23. I feel desperate when taking maths exams.      
24. Compared with other subjects, I worry more about maths.      
25. I worry that I get poor grades in maths.      
Group Four 
26. Boys can solve more difficult maths problems.      
27. Girls who enjoy studying maths are a little bit strange.      
28. Boys are born with maths minds.      
29. Boys perform better at maths, because of their intelligence.      
30. Girls perform better at maths, because of their diligence.      
31. Both boys and girls can do well in maths.      
32. Boys are not naturally better than girls in maths.      
33. Girls are certainly smart enough to do well in maths.      
34. Girls can solve some maths problems that boys cannot.      
35. Both boys and girls can achieve high scores in maths exams.      
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Appendix 3-11: Finalised Questionnaire (Chinese Version) 
数学情感态度测试量表 
这不是一个测试，而是一个“你如何看待数学”的小问卷。请仔细阅读每一个选项并在最接近你的感受
下打勾（√）。这个小问卷，没有正确和错误答案之分，唯一正确的答案就是你自己的感受。希望通过这个
小问卷，让你更多地去思考数学这门科目，帮助你今后的数学学习。 
第一部分： 关于你 
性别： 男孩_________ 女孩_________ 
年级： 四年级_______ 五年级_______ 六年________ 
第二部分：数学情感态度测试量表 
这个测试一共有 3 0 个题目。每个题目都是一句有关“如何看待数学”的描述。请仔细阅读每个题目，
理解题目陈述的意思并在你觉得最接近你的感受下划勾(√)。SD,D,N,A,SA 分别表示非常反对，反对，不赞
同不反对，赞同，非常赞同。好了，开始你的“我如何看待数学”的旅程吧！ 
 
题目  SD D N A SA 
第一组 
1.我能解决数学课本上的问题。      
2.我能够一题多解。      
3.我能运用数学来解决日常生活中的问题。      
4.我能解决比数学课本上更难的问题。      
5.我学习数学知识很快。      
6.数学对我来说很容易      
7.我的数学很好。      
8.数学对我来说不是很难。      
9.我天生就有数学头脑。      
10.我能够在数学考试中获得高分。      
第二组 
11.数学很有趣。      
12.我对数学中学到的东西很感兴趣。      
13.解决数学问题充满乐趣。      
14.我喜欢数学是因为我喜欢挑战自己。      
15.我享受数学学习的过程。      
16.数学对我未来的工作很重要。      
17.数学对我未来的学习很重要。      
18.数学对我的生活很重要。      
19.学习数学可以让我变得更聪明。      
20.数学很有用。      
第三组 
21.在数学课上，我觉得紧张。      
22.解决数学问题，我觉得焦虑。      
23.参加数学考试，我觉得无助。      
24.和其他科目比较，我更担心我的数学。      
25.我很担心在数学考试中得到低分。      
第四组 
26.男生可以解决更难的数学问题。      
27.喜欢学习数学的女生有些奇怪。      
28.男生有数学天赋。      
29.男生能学好数学是因为聪明。      
30.女生能学好数学是因为勤奋      
31.男生和女生都可以学好数学。      
32.男生的数学能力不是天生就比女生好。      
33.女生当然可以学好数学。      
34.女生能解决一些男生不能解决的数学问题。      
35.男生和女生都可以在数学考试中获得好成绩。      
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Appendix 3-12: Finalised Interview Guidelines (English Version) 
Students’ Attitudes towards Mathematics Interview  
 
The 1st interview question: Tell me about the maths lessons recently. 
- How about the recent maths lessons? 
- What did you like or dislike in maths lessons?  
- Do you like maths? Why? 
- Do you think you have a maths mind? Why? 
 
The 2nd interview question: Please share some of your maths learning experiences. 
- Do you feel anxious or relax in the maths classes?  
- Do you feel anxious or relax when you are doing maths homework?  
- Do you feel anxious or relax when taking maths exams?  
- Are you worried about getting low grades in maths? Why? 
- Compared with other subjects, do you feel more anxious when doing maths? Why, or 
why not?  
 
The 3rd interview question: Please share some experiences about using maths. 
- Where did you use maths in your daily life? 
- Do you think learning maths makes you smarter?  
- Do you think you will use maths in the future?  
- Do you think maths is useful?  
 
The 4th interview question: Please describe your attitudes towards maths this year. 
- How different it is compared with last year? 
- Why do you think you have such changes, or why not?  
 
The 5th interview question: Please share some thinking you have about boys/girls and 
mathematics. 
- How different/similar do you think boys and girls learn maths? 
- Who do you think can learn maths better? The boy or girl? Why? 
- How different or similar do you think boys and girls solve the same maths problem? 
- Who do you think can solve it, or solve it faster and more accurately? Why? 
- What are the significant factors, you think, to learn maths well? 
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Appendix 3-13: Finalised Interview Guidelines (Chinese Version) 
数学情感态度访谈大纲 
 
1. 请分享一些你们对数学课的感受。 
- 最近的数学课如何？ 
- 你喜欢或者不喜欢数学课堂上的什么活动？ 
- 你喜欢数学吗？为什么？ 
- 你觉得你有数学天赋吗？为什么？ 
 
2. 请分享一些你们学习数学的经历。 
- 你在数学课上是觉得紧张还是放松？ 
- 做数学作业的时候呢？ 
- 在数学考试的时候呢？为什么？ 
- 你会担心在数学考试中得低分吗？为什么？ 
- 和其他科目比较，你是否更担心你的数学学习？为什么？ 
 
3. 请分享一些你们使用数学的经历。 
- 在日常生活中的哪些方面，你使用过数学? 
- 你觉得学习数学使你变得更聪明吗？为什么？ 
- 你觉得你未来的生活会需要用到数学吗？ 
- 你觉得数学有用吗？ 
4. 请分享一下你现在对数学这一科目的态度。 
- 相比较于去年，有怎么样的变化？你觉得为什么会有这样的变化？ 
 
5. 请分享一些你对性别是否影响数学学习的看法。 
- 你觉得男生和女生在数学学习方面有什么不同和相似之处？ 
- 你觉得谁能把数学学得更好？男生还是女生？为什么？ 
- 如果一名男生和一名女生在解决同一道数学题，你觉得他们在解决问题上有什
么不同和相似之处？ 
- 你觉得谁先把问题解出来？或者谁能把问题解决的准确？为什么？ 
你觉得学好数学的主要因素是什么？ 
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Appendix 4-1 Spearman’s Correlation Results for TS (item26-29) and SE (item 1-4) 
 
  Item 26 
Boys can solve 
more difficult 
maths 
problems. 
Item 27 
Girls who enjoy 
studying maths 
are a little bit 
strange. 
Item 28 
Boys are born 
with maths 
minds. 
 
Item 29 
Boys perform 
better at maths, 
because of their 
intelligence. 
Item 1 I can solve maths 
problems in textbooks. 
 
 
 
Correlation 
Coefficient 
-.004 -.127** -.003 .003 
Sig. (2-tailed) .926 .000 .941 .944 
N 501 501 501 501 
Item 2 I can solve one maths 
problem in different ways. 
 
 
Correlation 
Coefficient 
-.017 -.186** .007 -.050 
Sig. (2-tailed) .703 .000 .882 .264 
N 501 501 501 501 
Item 3 I can use maths to solve 
problems in my daily life. 
 
 
Correlation 
Coefficient 
-.054 -.225** -.050 -.101* 
Sig. (2-tailed) .228 .000 .267 .024 
N 501 501 501 501 
Item 4 I can solve more difficult 
maths problems than those in 
my textbooks. 
 
Correlation 
Coefficient 
-.019 -.063 -.022 -.043 
Sig. (2-tailed) .678 .159 .627 .331 
N 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-2 Spearman’s Correlation Results for TS (item26-29) and SC (item 5-10) 
 
  Item 26 
Boys can solve 
more difficult 
maths problems. 
 
Item 27 
Girls who enjoy 
studying maths 
are a little bit 
strange. 
Item 28 
Boys are born 
with maths 
minds. 
 
Item 29 
Boys perform 
better at maths, 
because of their 
intelligence. 
Item 5 I learn 
maths quickly. 
 
 
Correlation Coefficient .035 -.175** .042 .002 
Sig. (2-tailed) .434 .000 .345 .969 
N 501 501 501 501 
Item 6 Maths is 
easy for me. 
 
 
Correlation Coefficient -.042 -.223** .009 -.031 
Sig. (2-tailed) .352 .000 .834 .484 
N 501 501 501 501 
Item 7 I am good 
at maths. 
 
 
Correlation Coefficient -.011 -.239** -.033 .011 
Sig. (2-tailed) .808 .000 .463 .808 
N 501 501 501 501 
Item 8 Maths is not 
very hard for me. 
 
Correlation Coefficient .032 -.239** .012 .037 
Sig. (2-tailed) .468 .000 .797 .408 
N 501 501 501 501 
Item 9 I have a 
maths mind. 
 
 
Correlation Coefficient .064 -.168** .084 .018 
Sig. (2-tailed) .154 .000 .060 .694 
N 501 501 501 501 
Item 10 I can 
achieve high score 
in maths exams. 
Correlation Coefficient .044 -.169** .065 .008 
Sig. (2-tailed) .322 .000 .147 .852 
N 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-3 Spearman’s Correlation Results for TS (item26-29) and E (item 11-15) 
 
  Item 26 
Boys can solve 
more difficult 
maths problems. 
 
Item 27 
Girls who enjoy 
studying maths 
are a little bit 
strange. 
Item 28 
Boys are born 
with maths minds. 
 
 
Item 29 
Boys perform 
better at maths, 
because of their 
intelligence. 
Item 11 Maths is very 
interesting. 
 
 
 
Correlation 
Coefficient 
.033 .015 .065 .070 
Sig. (2-tailed) .465 .730 .149 .117 
N 501 501 501 501 
Item 12 I am interested 
in the things I learn in 
maths. 
 
Correlation 
Coefficient 
.004 -.252** -.038 -.015 
Sig. (2-tailed) .928 .000 .392 .743 
N 501 501 501 501 
Item 13 Solving maths 
problems is full of fun. 
 
 
Correlation 
Coefficient 
.034 -.219** .024 .003 
Sig. (2-tailed) .447 .000 .599 .947 
N 501 501 501 501 
Item 14 I love maths 
because I love 
challenging myself. 
 
 
Correlation 
Coefficient 
.013 -.168** .033 -.003 
Sig. (2-tailed) .768 .000 .461 .944 
N 501 501 501 501 
Item 15 I enjoy learning 
maths. 
Correlation 
Coefficient 
-.004 -.197** -.029 -.004 
Sig. (2-tailed) .922 .000 .520 .924 
N 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-4 Spearman’s Correlation Results for TS (item26-29) and U (item 16-20) 
 
  Item 26 
Boys can solve 
more difficult 
maths 
problems. 
Item 27 
Girls who enjoy 
studying maths 
are a little bit 
strange. 
Item 28 
Boys are born 
with maths 
minds. 
 
Item 29 
Boys perform 
better at maths, 
because of their 
intelligence. 
Item 16 Maths is 
important for my future 
job. 
 
Correlation Coefficient .003 -.039 -.003 .043 
Sig. (2-tailed) .948 .384 .950 .333 
N 501 501 501 501 
Item 17 Maths is 
important for my future 
study. 
 
Correlation Coefficient .000 -.283** -.016 -.021 
Sig. (2-tailed) .995 .000 .722 .638 
N 501 501 501 501 
Item 18 Maths is 
important for my daily 
life. 
 
Correlation Coefficient -.007 -.250** -.037 -.036 
Sig. (2-tailed) .871 .000 .404 .422 
N 501 501 501 501 
Item 19 Learning maths 
makes me smarter. 
 
Correlation Coefficient -.042 .011 -.001 .034 
Sig. (2-tailed) .349 .799 .988 .451 
N 501 501 501 501 
Item 20 Maths is useful. Correlation Coefficient -.018 -.027 -.028 -.020 
Sig. (2-tailed) .687 .543 .526 .661 
N 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-5 Spearman’s Correlation Results for TS (item26-29) and A (item 21-25) 
 
  Item 26 
Boys can solve 
more difficult 
maths 
problems. 
Item 27 
Girls who enjoy 
studying maths 
are a little bit 
strange. 
Item 28 
Boys are born 
with maths 
minds. 
 
Item 29 
Boys perform 
better at maths, 
because of their 
intelligence. 
Item 21 I feel nervous 
in maths classes. 
 
Correlation Coefficient .036 .290** .067 .071 
Sig. (2-tailed) .421 .000 .137 .111 
N 501 501 501 501 
Item 22 I feel tense 
when solving maths 
problems. 
 
Correlation Coefficient .041 .299** .086 .049 
Sig. (2-tailed) .362 .000 .054 .275 
N 501 501 501 501 
Item 23 I feel 
desperate when taking 
maths exams. 
 
Correlation Coefficient -.026 .305** -.006 -.019 
Sig. (2-tailed) .557 .000 .902 .674 
N 501 501 501 501 
Item 24 Compared 
with other subjects, I 
worry more about 
maths. 
 
Correlation Coefficient -.012 .215** -.015 -.028 
Sig. (2-tailed) .789 .000 .739 .531 
N 501 501 501 501 
Item 25 I worry that I 
get poor grades in 
maths. 
Correlation Coefficient -.005 .218** .000 .006 
Sig. (2-tailed) .909 .000 .998 .889 
N 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-6 Spearman’s Correlation Results for ATS (item 30-35) and SE (item 1-4) 
 
  Item 30 
Girls 
perform 
better at 
maths, 
because of 
their 
diligence. 
Item 31 
Both boys 
and girls can 
do well in 
maths. 
 
 
 
Item 32 
Boys are not 
naturally 
better than 
girls in 
maths. 
 
 
Item 33 
Girls are 
certainly 
smart 
enough to 
do well in 
maths. 
 
Item 34 
Girls can 
solve some 
maths 
problems 
that boys 
cannot. 
Item 35 
Both boys 
and girls can 
achieve high 
scores in 
maths 
exams. 
Item 1 I can solve 
maths problems in 
textbooks. 
 
Correlation 
Coefficient 
.027 .168** -.016 .167** .048 .011 
Sig. (2-tailed) .545 .000 .720 .000 .285 .809 
N 501 501 501 501 501 501 
Item 2 I can solve 
one maths 
problem in 
different ways. 
 
Correlation 
Coefficient 
.050 .197** -.015 .178** -.035 .012 
Sig. (2-tailed) .260 .000 .730 .000 .434 .796 
N 501 501 501 501 501 501 
Item 3 I can use 
maths to solve 
problems in my 
daily life. 
 
Correlation 
Coefficient 
.041 .208** .010 .186** .047 .067 
Sig. (2-tailed) .359 .000 .827 .000 .295 .137 
N 501 501 501 501 501 501 
Item 4 I can solve 
more difficult 
maths problems 
than those in my 
textbooks. 
 
Correlation 
Coefficient 
.052 .048 -.013 -.030 -.103* .190** 
Sig. (2-tailed) .245 .280 .767 .506 .021 .000 
N 501 501 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-7 Spearman’s Correlation Results for ATS (item 30-35) and SC (item 5-
10) 
 
  Item 30 
Girls perform 
better at 
maths, 
because of 
their 
diligence. 
Item 31 
Both boys 
and girls can 
do well in 
maths. 
 
 
Item 32 
Boys are not 
naturally 
better than 
girls in 
maths. 
 
Item 33 
Girls are 
certainly 
smart 
enough to do 
well in 
maths. 
Item 34 
Girls can 
solve some 
maths 
problems 
that boys 
cannot. 
Item 35 
Both boys 
and girls can 
achieve high 
scores in 
maths 
exams. 
Item 5 I learn 
maths quickly. 
 
 
Correlation 
Coefficient 
.075 .188** .096* .208** -.051 -.006 
Sig. (2-tailed) .092 .000 .031 .000 .258 .888 
N 501 501 501 501 501 501 
Item 6 Maths is 
easy for me. 
 
 
Correlation 
Coefficient 
.050 .146* .052 .190** -.025 .053 
Sig. (2-tailed) .264 .001 .247 .000 .573 .237 
N 501 501 501 501 501 501 
Item 7 I am 
good at maths. 
 
 
Correlation 
Coefficient 
-.004 .208** .041 .179** -.025 .001 
Sig. (2-tailed) .928 .000 .358 .000 .572 .991 
N 501 501 501 501 501 501 
Item 8 Maths is 
not very hard 
for me. 
 
Correlation 
Coefficient 
.054 .157** .017 .109* -.011 .036 
Sig. (2-tailed) .227 .000 .699 .015 .809 .424 
N 501 501 501 501 501 501 
Item 9 I have a 
maths mind. 
 
Correlation 
Coefficient 
.007 .201** .055 .162** -.102* -.007 
Sig. (2-tailed) .867 .000 .217 .000 .022 .882 
N 501 501 501 501 501 501 
Item 10 I can 
achieve high 
score in maths 
exams. 
Correlation 
Coefficient 
.051 .180** .083 .193** -.048 -.007 
Sig. (2-tailed) .257 .000 .064 .000 .282 .876 
N 501 501 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-8 Spearman’s Correlation Results for ATS (item 30-35) and E (item 11-
15) 
 
  Item 30 
Girls 
perform 
better at 
maths, 
because of 
their 
diligence. 
Item 31 
Both boys 
and girls can 
do well in 
maths. 
 
 
 
Item 32 
Boys are not 
naturally 
better than 
girls in 
maths. 
 
 
Item 33 
Girls are 
certainly 
smart 
enough to 
do well in 
maths. 
 
Item 34 
Girls can 
solve some 
maths 
problems 
that boys 
cannot. 
Item 35 
Both boys 
and girls can 
achieve high 
scores in 
maths 
exams. 
Item 11 Maths is 
very interesting. 
 
 
Correlation 
Coefficient 
.113* -.003 .062 -.001 .055 .206** 
Sig. (2-tailed) .012 .953 .164 .979 .221 .000 
N 501 501 501 501 501 501 
Item 12 I am 
interested in the 
things I learn in 
maths. 
 
Correlation 
Coefficient 
.042 .254** -.028 .171** -.044 .020 
Sig. (2-tailed) .350 .000 .533 .000 .329 .649 
N 501 501 501 501 501 501 
Item 13 Solving 
maths problems 
is full of fun. 
 
Correlation 
Coefficient 
.009 .216** .026 .178** -.031 .079 
Sig. (2-tailed) .842 .000 .559 .000 .484 .078 
N 501 501 501 501 501 501 
Item 14 I love 
maths because I 
love challenging 
myself. 
 
Correlation 
Coefficient 
-.043 .148* .040 .164** -.028 .047 
Sig. (2-tailed) .333 .001 .375 .000 .536 .299 
N 501 501 501 501 501 501 
Item 15 I enjoy 
learning maths. 
Correlation 
Coefficient 
.002 .231** -.028 .135* -.067 .023 
Sig. (2-tailed) .957 .000 .531 .002 .132 .613 
N 501 501 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-9 Spearman’s Correlation Results for ATS (item 30-35) and U (item 16-
20) 
 
  Item 30 
Girls 
perform 
better at 
maths, 
because of 
their 
diligence. 
Item 31 
Both boys 
and girls can 
do well in 
maths. 
 
 
 
Item 32 
Boys are not 
naturally 
better than 
girls in 
maths. 
 
 
Item 33 
Girls are 
certainly 
smart 
enough to 
do well in 
maths. 
 
Item 34 
Girls can 
solve some 
maths 
problems 
that boys 
cannot. 
Item 35 
Both boys 
and girls can 
achieve high 
scores in 
maths 
exams. 
Item 16 Maths is 
important for my 
future job. 
 
 
Correlation 
Coefficient 
.124* .020 .072 .001 .050 .154* 
Sig. (2-tailed) .005 .649 .108 .985 .266 .001 
N 501 501 501 501 501 501 
Item 17 Maths is 
important for my 
future study. 
 
Correlation 
Coefficient 
-.029 .215** .052 .185** .008 -.041 
Sig. (2-tailed) .519 .000 .248 .000 .867 .355 
N 501 501 501 501 501 501 
Item 18 Maths is 
important for my 
daily life. 
 
 
Correlation 
Coefficient 
.027 .262** -.007 .096* -.006 .061 
Sig. (2-tailed) .551 .000 .879 .031 .895 .170 
N 501 501 501 501 501 501 
Item 19 Learning 
maths makes me 
smarter. 
 
Correlation 
Coefficient 
.133* .029 -.001 -.016 .091* .231** 
Sig. (2-tailed) .003 .518 .975 .719 .042 .000 
N 501 501 501 501 501 501 
Item 20 Maths is 
useful. 
Correlation 
Coefficient 
.162** .036 .037 -.013 .091* .162** 
Sig. (2-tailed) .000 .419 .410 .764 .042 .000 
N 501 501 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix 4-10 Spearman’s Correlation Results for ATS (item 30-35) and A (item 21-
25) 
 
  Item 30 
Girls 
perform 
better at 
maths, 
because of 
their 
diligence. 
Item 31 
Both boys 
and girls 
can do well 
in maths. 
 
 
 
Item 32 
Boys are 
not 
naturally 
better than 
girls in 
maths. 
 
Item 33 
Girls are 
certainly 
smart 
enough to 
do well in 
maths. 
 
Item 34 
Girls can 
solve some 
maths 
problems 
that boys 
cannot. 
Item 35 
Both boys 
and girls 
can achieve 
high scores 
in maths 
exams. 
Item 21 I feel 
nervous in maths 
classes. 
 
 
Correlation 
Coefficient 
-.023 -.222** -.025 -.166** -.029 -.043 
Sig. (2-tailed) .600 .000 .575 .000 .519 .338 
N 501 501 501 501 501 501 
Item 22 I feel tense 
when solving maths 
problems. 
 
Correlation 
Coefficient 
-.076 -.205** .038 -.196** -.037 .002 
Sig. (2-tailed) .087 .000 .402 .000 .407 .958 
N 501 501 501 501 501 501 
Item 23 I feel 
desperate when 
taking maths exams. 
 
Correlation 
Coefficient 
-.009 -.212** .056 -.172** .014 -.063 
Sig. (2-tailed) .845 .000 .207 .000 .752 .156 
N 501 501 501 501 501 501 
Item 24 Compared 
with other subjects, I 
worry more about 
maths. 
 
Correlation 
Coefficient 
-.050 -.111* .056 -.123* .011 .029 
Sig. (2-tailed) .267 .013 .208 .006 .799 .510 
N 501 501 501 501 501 501 
Item 25 I worry that I 
get poor grades in 
maths. 
Correlation 
Coefficient 
-.028 -.115* .065 -.109* .029 -.074 
Sig. (2-tailed) .535 .010 .148 .015 .520 .099 
N 501 501 501 501 501 501 
**. Correlation is significant at the 0.001 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed).  
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